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PREFACE

I Engineering-Science (ES) entered into an agreement with the HAZWRAP
Support Contractor office operated by Martin Marietta Energy Systems, Inc.Jfor the U.S. Department of Energy (DOE) to perform a Remedial Investigation
at the Minnesota Air National Guard Base, Duluth international Airport,
Duluth, Minnesota, to be submitted to the National Guard Bureau, Andrews Air
Force Base, Maryland. This investigation was initiated in July, 1988 under
Task Order Y02, General Order 18B-97387C, which is under DOE contract DE-
AC05-84OR21400, with Martin Marietta Energy Systems under Interagency

Agreement 1489-1489-Al. The overall objectives of this effort were to define
the magnitude, extent, direction, and rate of movement of identified
contaminants and to summarize the need for remedial actions based on an

iassessment of risks to human health and the environment.

This investigation was performed by Engineering-Science personnel from
the Oak Ridge, Tennessee office with oversight provided by Martin Marietta
Energy Systems. Mr. Larry Janssen, of Martin Marietta Energy Systems was
the Technical Monitor for Lt. Col. Michael Washeleski of the National Guard
Bureau. Major Joel D. Manns, Minnesota Air National Guard Base, Duluth,
Minnesota, provided field support. Engineering-Science personnel included Mr.
Robert S. McLeod, P.E., P.G., who served as Project Manager and Mr. John D.
Hardeman, P.G., who served as the Field Team Leader. Mr. Robert L. Thoem,
P.E. was the ES Technical Director for the project.

-Engineering-Science wishes to acknowledge North Star Drilling, Little

Falls, Minnesota as the drilling and well installation subcontractor. Salo
I Engineering, Duluth, Minnesota, provided professional surveying services. ES

Berkeley Laboratory, Berkeley, California; ES Atlanta Laboratory, Atlanta,
j. Georgia; MetaTrace, Inc., St. Louis, Missouri; NUS Corporation, Pittsburgh,

Pennsylvania; and IT Radiological Sciences Laboratory, Oak Ridge, TN provided

Ianalytical laboratory services for sample analyses.

I

Thisworkwasaccoplised etwen Jly 188 ad Mrchi989
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SECTION N.1
INTRODUCTION

This appendix presents a summary and review of the quality control
results for laboratory analyses of surface water, sediment, soil, and ground-
water samples collected during the first sampling round as part of the field
program for the Remedial Investigation at the Minnesota Air National Guard
Base, Duluth, Minnesota. Sample holding times and sample contamination are
presented in Sections N.2 and N.3 respectively. Data validation for volatile
organic, semi-volatile organic, pesticide, PCB and inorganic analyses are
presented in Section N.4. Section N.5 contains field quality control samples

including trip blanks, field blanks, field duplicates and bailer rinseate samples.
Samples were collected from July 1988 through September 1988. Nitrate

analyses were performed by MetaTrace Corporation, Earth City, Missouri.
Radiological analyses were performed by NUS Corporation, Pittsburgh,
Pennsylvania. All other analyses were performed by Engineering-Science, Inc.,
Berkeley, California.
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SECTION N.2
HOLDING TIME ANALYSES

The tables in this Section, Tables N-1 through N-20, give the sample
collection date; the laboratory extraction date and elapsed time; and the
laboratory analysis date and the elapsed time for each analysis that was
performed on each sample. These times can be compared with the maximum
holding times which are also given on each table.

If a holding time was missed this is indicated by an exclamation point
next to the reported analyte concentration in the corresponding analytical
results table in Appendix 1.

Explanations of reasons why particular analyses were cancelled is
explained in the footnotes to tables in Appendix L which can be found by
looking up the analysis for the sample of interest in the corresponding table in
Appendix L. The reason for cancellation is usually that the analysis was
incorrectly requested.
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,i SECTION N.3
SAMPLE CONTAMINATION

Several compounds were detected which are thought to be non-
representative of on-site contamination. These compounds are dichloromethane,
chloroform, toluene, and bis(2-ethylhexyl)phthalate. Tables N-21 through N-32
give the detection of these compounds at all sites in all media. Each of these
compounds is discussed in the following sections.
N.3.1 Dichloromethane

Dichloromethane was found at low levels in surface water, sediment, soil
and ground-water samples from all sites and from airport area and background
locations (Tables N-21 through N-32). It was also detected in the laboratory
blank for each sample in which it was detected. Laboratory contamination
would appear to be the source of this compound.
N.3.2 Chloroform

Chloroform was detected at low levels in the surface water at Site 3
(Table N-21); in the sediment at an Area location, Site 4 and Site 8 (Table N-
21); and in the soil and ground water at area background locations (Tables N-
23 and N-28), Site 2 (Tables N-24 and N-29), Site 3 (Tables N-25 and N-30),
Site 4 (Tables N-26 and N-31) and Site 8 (Tables N-27 and N-32).

With a few exceptions, chloroform was also found in the laboratory
blanks of the samples in which it was detected. The exceptions are one
surface water sample from Site 4 at 3 ug/L, a sediment sample from one
airport area location at 1.5 ug/L, one sediment sample from Site 4 at 16 ug/L
and three sediment samples from Site 8 at 14, 14, and 27 ug/L; five soil
samples from Site 3 at 0.20, 0.50, 3.50, 1.10, and 0.56 ug/L; two ground-water
samples from Site 3 at 1.3, 0.25, 1.4 ug/L and one ground-water sample from
Site 4 at 0.18 ug/L. All these levels, including the three from the sediment
samples at Site 8 are very low and are thought to be a result of laboratory
contamination.

N.3.3 Toluene
The distribution of the occurrence of toluene is unusual. The detections

of toluene in surface water, sediment and ground-water samples are given in
Table N-22.

In the Area/Background samples, toluene was detected only in one surface
water sample which is most likely associated with a small localized spill
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(Section 4.2.1). At Site 2 toluene was not detected in the surface water,
sediment or ground-water samples.

At Site 3 toluene was detected in samples from two wells and in the
duplicate sample from one of them. These detections are due to contamination
at the Site 3 storage pad (Section 4.4.5.1).

At Site 4 toluene was detected at very low levels in two surface water
samples and at amounts which varied from undetected to 54,000 ug/L in the
sediment samples. This contamination is to be expected from a tuel spill
(Section 4.5.2.1).

At Site 8 toluene was not detected.
The detection of toluene in soil are given in Tables N-23 through N-27.

These detections occur at various sample depths and do not appear to be
related to other contaminants, known contaminant sources or to laboratory
contamination. However, all soil samples were obtained during the first part of
the field program, during which time almost all of the soil samples were
obtained. During this time period black electrical tape was used to seal the
sample containers. The field personnel used white tape to seal surface water,
sediment and ground-water sample containers all of which were collected
during the last few weeks of the field period. It was noted during its use that
the black tape had a strong odor. Subsequent qualitative testing of the black
tape on a field GC instrument has substantiated that the black tape did show
igh levels of toluene. This leads to the conclusion that the toluene levels
reported in the soil samples are probably due to the black tape used to seal
the sample bottles.
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K

j TABLE N-21

DICHLOROMETHANE AND CHLOROFORM CONCENTRATIONS

DETECTED AT ALL SITES SURFACE WATER AND SEDIMENT SAMPLES

(Sediment results in micrograms per kilogram;
water results in micrograms per liter.)

Sample Location Dichloromethane Chloroform

Water Sediment Water Sediment

DANGB-BG-SL1 U 34 B U U
DANGB-BG-SL2 U 69 B U U
DANGB-BG-SL3 6.9 B 0.77 B U U
DANGB-BG-SL4 U 42 B U 1.5
DANGB-BG-SL U 62 B U U

DANGB-2-SL6 UJ 65 B U U
DANGB-2-SL7 0.24 B 52 B U U

DANGB-3-SL8 0.26 B 23 B U U
DANGB-3-SL9 0.58 B 26 B U U
DANGB-3-SL10 U 37 B U U

DANGB-4-SL11 1.0 B() 60 B U( 2) U
DANGB-4-SL12 1.0 B 27 B U U
DANGB-4-SL13 45.0 B 46 B U U
DANGB-4-SL14 1.6 B 59 B. U 14 B
DANGB-4-SL15 36.0 B 40 B 3 U
DANGB-4-SL16 0.5 B 50 B U 16

DANGB-8-SL17 1.7 B 36 B U 14
DANGB-8-SL18 U 34 B U 14
DANGB-8-SL19 1.9 B 98 B U 27

1. B indicates the compound was detected in the laboratory blank.
2. U indicates that the compound was analyzed for but not detected.
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TABLE N-22
TOLUENE CONCENTRATIONS DETECTED

AT ALL SITES IN SURFACE WATER,
SEDIMENT AND GROUND-WATER SAMPLES

(Sediment results in micrograms per kilogram;
water results in micrograms per liter.)

Location Medium Concentration

Airport Area

DANGB-BG-SL3 Surface Water 19

Background

None

Site 2

None

Site 3

GW 3-B Ground Water 21
GW 3-B DUP Ground Water 20
GW 3-D Ground Water 2.9

Site 4

DANGB-4-SLI1 Surface Water 4.3
DANGB-4-SL13 DUP Surface Water 2.3
DANGB-4-SL11 Sediment 970
DANGB-4-SL12 Sediment 360
DANGB-4-SL13 Sediment 54,000
DANGB-4-SL13 DUP Sediment 26,000
DANGB-4-SL14 Sediment U
DANGB-4-SL15 Sediment 5.5
DANGB-4-SL16 Sediment U

Site 8

None
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TABLE N-23

TOLUENE, DICHLOROMETHANE AND CHLOROFORM

CONCENTRATIONS DETECTED IN

AREA/BACKGROUND SOIL SAMPLES

(Results in micrograms per kilogram.)

Sample Location Toluene Dichloromethane Chloroform

DANGB-BG-MW32
SS1 2 to 3 feet 28 4.1 B) U(2 )
SS2 11 to 12 feet 47 4.0 B U
SS3 19 to 20 feet 31 1.5 B U

DANGB-BG-MW42
SS1 0 to 1 foot 1.8 B 1.3 B U
SS2 7 to 8 feet (1) 0.29 B U
SS3 14.5 to 15.5 feet 198 B 2.2 B 0.22 B

DANGB-BG-MW43
SS1 1 to 2 feet 25 B 3.1 B U
SS2 14 to 15 feet 8.3 B 4.8 B 0.12 B
SS3 23 to 24 feet 160 B 7.4 B U

1. B indicates the compound was detected in the laboratory blank.
2. U indicates that the compound was analyzed for but was not detected.
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TABLE N-24

TOLUENE, DICHLOROMETHANE AND CHLOROFORM

CONCENTRATIONS DETECTED IN SITE 2 SOIL SAMPLES

(Results in micrograms per kilogram.)

Sample Location Toluene Dichloromethane Chloroform

DANGB-BG-MW12ASS1 2 to 3 feet 3.1 1.0 B( 1) 0.062B
SS3 5 to 15 feet 2.1 1.6 B U
SS5 15 to 20 feet 2.3 1.7 B 0.12 B

DANGB-2-MW13ASS1 0 to 2 feet 19 9.9 B U
SS3 8 to 10 feet 13 4.3 B U
SS4 14 to 15 feet 4.9 4.4 B U

DANGB-2-MW37
SS1 0 to 1 foot 38 6.0 B 0.17 B
SS2 5 to 6 feet 90 2.9 B U
SS3 16 to !7 feet 64 2.1 B U
SS4 17.5 to 18 feet 56 2.2 B U

DANGB-2-MW39
SS1 0 to 1 foot 1.4 18.0 B U
SS2 9 to 10.5 feet 520 4.6 B U
SS4 17 to 19 feet 12 49.0 B U

DANGB-2-MW40
SS1 0 to 1 foot 37 4.4 B 1.30 B
SS2 5 to 6 feet 8.8 0.9 B U
SS3 15.5 to 16.5 feet 8.9 4.4 B 0.10 B

DANGB-2-MW41
SS1 0 to 5 feet 4.2 6.8 B 0.60 B
SS2 5 to 15 feet 57 5.4 B 0.50 B
SS3 15 to 20 feet 47 3.4 B U

DANGB-2-BH1 R
SS1 0 to 2 feet 2,000 B 5.2 B USS2 2 to 4 feet 640 B 2.6 B USS2 2 to4 fee 64B.......
SS3 . o 8, feet 15,000 12.0 B 1.70 B
SS4 8 to 10 feet 1,700 2.2 B 0.90 B
SS5 10 to 12 feet 1,100 7.3 B 0.60 B
SS6 15 to 17 feet 200 21.0 B 0.44 B
SS7 22 to 24 feet 1.7 2.1 B 1.40 B

N-108



TABLE N-24 (continued)

Sample Location Toluene Dichloromethane Chloroform

DANGB-2-BH2 R
SS1 0 to 2 feet 36,000 7.8 B 1.30 B
SS2 5 to 6 feet 7,200 19.0 B U
SS3 10 to 12 feet 570 4.0 B 33.00 B
SS4 14 to 15 feet U 1.5 B 1.70 B
SS5 20 to 22 feet 4.0 3.2 B 0.43 B
SS6 24 to 25 feet 11 1.9 B 0.33 B

1. B indicates that the compound was detected in the laboratory blank.
2. U indicates that the compound was analyzed for but was not detected.

I
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TABLE N-25

TOLUENE, DICHLOROMETHANE AND CHLOROFORM

CONCENTRATIONS DETECTED IN SITE 3 SOIL SAMPLES

(Results in micrograms per kilogram.)

Sample Location Toluene Dichloromethane Chloroform

DANGB-3-MW25
SS1 0 to 1 foot U(1) 2.50B(2) U
SS2 2 to 3 feet U U U
SS3 14 to 15 feet U U U

DANGB-3-MW27
SS1 0 to 1 foot 610 3.00 B U
SS2 5 to 6 feet 740 1.90 B U
SS3 14 to 15 feet 100 120 B U

DANGB-3-MW28
SS1 0 to I foot 5.5 3.10 B U
SS2 2 to 3 feet 60 2.20 B U
SS3 14 to 15 feet 23 1.70 B 0.24 B

DANGB-3-MW29
SS1 0 to 1 foot 18 0.94 B U
SS2 3 to 4 feet 38 0.57 B U
SS3 14 to 15 feet 7.0 0.67 B U

DANGB-3-MW30
SS1 0 tol foot U 1.20 B U
SS2 9 to 11 feet U U U
SS3 14 to 15 feet 20 1.20 B U

DANGB-3-MW31
SS1 0 to I foot 9.8 5.90 B U
SS2 9 to 10 feet 60 2.30 B 0.43 B

DANGB-3-MW33
SS1 0 to 1 foot 150 3.90 B U
SS2 11 to 12 feet 28 2.60 B U
SS3 20 to 21 feet 9.4 4.10 B U

DANGB-3-MW35
SS1 0 to 1 foot 18 9.20 B U
552 2 to3 feet 13 81.f- B U
SS3 10 to 11.5 feet 79 8.60 B 0.09 B

DANGB-3-SGAO 17 3.40 B 0.20 B
DANGB-3-SGA1 8.5 8.80 B U
DANGB-3-SGA2 3.4 2.00 B U
DA.NGB-3-SGA3 12 2.50 B 0.80 B
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TABLE N-25 (continued)

Sample Location Toluene Dichloromethane Chloroform

DANGB-3-SGA4 1.6 12.00 B 0.20 B
DANGB-3-SGA5 39 25.00 B 0.20
DANGB-3-SGB1 4.5 5.70 B 2.60 B
DANGB-3-SGB2 U U U
DANGB-3-SGB3 36 5.80 B 1.!0 B
DANGB-3-SGCO 6.7 3.90 B U
DANGB-3-SGC1 8.1 1.90 B U
DANGB-3-SGC2 5.3 12.0 B 0.20 B
DANGB-3-SGC3 4.2 1.70 B U
DANGB-3-SGC5 190 11.0 B U
DANGB-3-SGDO 20 B 1.30 B U
DANGB-3-SGD1 12 B 1.40 B U
DANGB-3-SGD2 U 3.40 B U
DANGB-3-SGD4 8.6 6.60 B U
DANGB-3-SGD5 12 5.80 B 0.50
DANGB-3-SGEO 3.1 B 1.40 B U
DANGB-3-SGE1 53 B 3.50 B U
DANGB-3-SGE2 38 B 1.30 B 0.23 B
DANGB-3-SGE3 8.8 5.40 B U
DANGB-3-SGE4 140 4.60 B 3.50
DANGB-3-SG49 1,300 B 2.40 B U
DANGB-3-SG54 12 9.10 B U
DANGB-3-SG55 U 4.30 B 0.20 B
DANGB-3-SG58 U U 0.30 B

1. U in6. 'ates that the compound was undetected above the level of the
Anr rt; . n , ant J,.Aflrnn l;m 1f

2. B indicates the compound was detected in the laboratory blank.
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TABLE N-26

TOLUENE, DICHLOROMETHANE AND CHLOROFORM

CONCENTRATIONS DETECTED IN SITE 4 SOIL SAMPLES

(Results in micrograms per kilogram)

Sample Location Toluene Dichloromethane Chloroform

DANGB-4-MW21
SS1 0 to 1 foot 330 6.7 B( 1) U( 2)
SS2 5 to 7 feet 120 3.5 B U
SS3 18 to 19 feet 53 2.8 B U

DANGB-4-MW22
SS1 0 to 1 foot 120 17.0 B U
SS2 5 to 7 feet 100 4.6 B 1.10
SS3 30 to 31 feet 830 6.0 B 0.56

DANGB-4-MW23
SS1 0 to 1 foot 1.2 8.4 B U
SS2 8 to 9 feet 25 3.2 B 0.40 B
SS3 30 to 31 feet 13 5.4 B 0.08 B

DANGB-4-MW24
SS1 0 to 2 feet 39 2.9 B U
SS2 3 to 4 feet 150 4.3 B U
SS3 32 to 34 feet 950 3.6 B U

1. B indicates the compound was detected in the laboratory blank.
2. U indicates that the compound was analyzed for but not detected.
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TABLE N-27

TOLUENE, DICHLOROMETHANE AND CHLOROFORM

CONCENTRAT1IONS DETECTED IN SITE 8 SOIL SAMPLES

(Results in micrograms per kilogram.)

Sample Location Toluene Dichloromethane Chloroform

DANGB-8-MW14
SS1 0 to 1 foot 1,400 13.00 B() U( 2)
SS3 10 to 12 feet 9.4 3.00 B U
SS8 38 to 40 feet 23.0 4.30 B U

DANGB-8-MW16
SS1 0 to 1 foot 15.0 5.10 B U
SS2 4 to 5 feet 41.0 10.00 B U
SS6 29 to 30 feet 7.5 4.10 B U

DANGB-8-MW18
SS1 0 to 2 feet 2.0 3.30 B U
SS2 8 to 11 feet 84.0 5.10 B U
SS3 14 to 15 feet 81.0 4.40 B U

DANGB-8-MW19
SS1 0 to 2 feet 10.0 10.00 B 0.50 B
SS2 6.5 to 7.5 feet 1.7 3.20 B 0.05 B
SS3 9 to 10 feet 4.4 3.20 B 0.04 B

DANGB-8-MW20
SS1 0 to 2 feet 15.0 3.40 B U
SS2 6 to 8 feet 120.0 0.35 B U
SS4 15 to 20.5 feet 720.0 3.60 B U

1. B indicates the compound was detected in the laboratory blank.
2. U indicates that the compound was analyzed for but not detected.

t
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TABLE N-28

DICHLOROMETHANE AND CHLOROFORM CONCENTRATIONS

DETECTED IN AREA/BACKGROUND GROUND-WATER SAMPLES

(Results are in micrograms per liter.)

Sample Location Dichloromethane Chloroform

DANGB-BG-MW32 2.2 B(1) U( 2)

DANGB-BG-MW42 0.98 B 1.0 B

DANGB-BG-MW43 1.6 B U

1. B indicates the compound was detected in the laboratory blank.
2. U indicates compound was analyzed for but not detected.
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TABLE N-29

DICHLOROMETHANE AND CHLOROFORM CONCENTRATIONS

DETECTED IN SITE 2 GROUND-WATIER SAMPLES

(Results are in micrograms per liter.)

Sample Location Dichloromethane Chloroform

MW 2 0.42 B) U( 2 )

MW 5 0.53 B U

GW 2-D 0.80 B U

DANGB-2-MW37 U 0.32 B

DANGB-2-MW38 0.96 B 0.86 B

DANGB-2-MW40 0.85 B U

DANGB-2-MW41 U 0.15 B

1. B indicates the compound was detected in the laboratory blank.
2. U indicates compound was analyzed for but not detected.
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TABLE N-30

DICHLOROMETHANE AND CHLOROFORM CONCENTRATIONS

DETECTED IN SITE 3 GROUND-WATER SAMPLES

(Results are in micrograms per liter.)

Sample Location Dichloromethane Chloroform

GW 3-B 0.50 B1 ) U( 2)

GW 3-C U 2.8 B

GW 3-D 0.29 B U

DANGB-3-MW25 1.6 B U

D.ANGB-3-MW26 0.93 B U

DAINGB-3-MW27 0.50 B U

DANGB-3-MW29 0.32 B U

DANGB-3-MW30 U 1.3

DANGB-3-MW31 U 0.33 B

DANGB-3-MW33 0.50 B 0.25

DANGB-3-MW34 0.51 B 1.4

1. B indicates the compound was detected in the laboratory blank.
2. U indicates compound was analyzed for but not detected.
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TABLE N-31

DICHLOROMETHANE AND CHLOROFORM

CONCENTRATIONS DETECTED IN SITE 4 GROUND-WATER SAMPLES

(Results are in micrograms per liter.)

Sample Location Dichloromethane Chloroform

MW 8 0.67 B(1 ) U( 2 )

MW 9 0.37 B U

MW 10 0.04 B U

MW 11 0.37 B U

GW 4-A 0.31 B U

GW 4-B 0.50 B U

GW 4-D 0.49 B U

DANGB-4-MW21 2.60 B U

DANGB-4-MW22 0.69 B 0.23 B

DANGB-4-MW23 5.30 B U

DANGB-4-MW24 4.10 B 0.18

1. B indicates the compound was detected in the laboratory blank.
2. U indicates that the compound was analyzed for but not detected.
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TABLE N-32

DICHLOROMETHANE AND CHLOROFORM CONCENTRATIONS

DETECTED IN SITE 8 GROUND-WATER SAMPLES

(Results are in micrograms per liter.)

Sample Location Dichloromethane Chloroform

GW 8-A 1.60 B() U( 2 )

GW 8-B 0.46 B U

GW 8-C 2.20 B U

DANGB-8-MW14 1.70 B U

DANGB-8-MW15 2.80 B U

DANGB-8-MW16 0.12 B 0.14 B

DANGB-8-MW17 0.77 B 0.16 B

1. B indicates the compound was detected in the laboratory blank.
2. U indicates compound was analyzed for but was not detected.
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N.3.4 Bis(2-ethylhexyi)phthalate
The surface water and ground-water samples in which bis(2-

ethylhexyl)phalate was detected also had, with one exception, this compound

detected in the laboratory blank (Table N-33). On the other hand, detections

of this compound in either sediment or soil did not have detections in the
associated laboratory blanks. Therefore, the detections in water appear to be
due to laboratory contamination. Bis(2-ethylhexyl)phthalate does appear to be
present in the sediment and soil.
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TABLE N-33
BIS(2-ETHYLHEXYL)PHTHALATE
CONCENTRATIONS DETECTED IN

AREA/BACKGROUND, SITE 2 AND SITE 3 SURFACE WATER
AND GROUND-WATER SAMPLES

(results in micrograms per liter.)

Sample Location Medium Concentration

Area/Background

MW42 Ground Water 10 B
MW43 Ground Water 13

Site 2
MW 1 Ground Water 15 B
MW 2 Ground Water 10 B
MW 5 Ground Water 14 B
MW 39 Ground Water 100 B

Site 3
SL 10 DUP Surface Water 10 B
GW 3-B Ground Water 17 B
GW 3-B DUP Ground Water 19 B
MW 27 Ground Water 42 B
MW 28 Ground Water 23 B
MW 31 Ground Water 62 B
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SECTION N.4

DATA VALIDATION

The data validation is presented in this section. Data validations are
presented in the following sections by type of compound. The quality control
data on which the validation was done is located in the Data Packages in
Appendix M.
N.4.1 Volatile Organic Analyses

Results were validated against U. S. Environmental Protection Agency,
Laboratory Data Validation, Functional Guidelines for Evaluating Organic
Analyses, May 28 1985.
N.4.1.1 Holding Times

All volatile organic compounds were validated against a 14-day holding
time as required by the SW-846 8010/8020 methods. The holding time data are
given in Tables N-1 through N-20. All samples met the required holding times.
N.4.1.2 GC/MS Tuning

The volatile organic analyses were performed by GC methods and did not
require tuning of the instrument.
N.4.1.3 Calibration

Initial and continuing calibration checks documented satisfactory
maintenance and adjustment of the instrument on a day-to-day basis in the
10% of samples checked.
N.4.1.4 Blanks

Two volatile organic compounds, dichloromethane and chloroform were
frequently detected in varying concentrations in numerous soil and water
samples. Several other volatile organic compounds were detected less
frequently. In addition, many of these same compounds were detected in
varying concentrations in laboratory blanks, field blanks, rinseate blanks, and
trip blanks. This variation was in a randomly distributed pattern. This same
random pattern was also evident in duplicates and background samples. This
supports the hypothesis that these frequently detected compounds are the
result of common laboratory contamination, and the presence of the other
compounds in the blanks is the result of isolated occurrences. Neither of
these should affect other data.

All blanks were evaluated against the guidelines and results were flagged
as per the guidelines. Field blank, bailer rinseate blank and trip blank data are
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presented in Appendix L.
N.4.1.5 Surrogate Recoveries

The surrogate used for methods SW 601/8010 was 1-chloro-2-bromopropane

and the surrogate used for methods 602/8020 was a-a-a-trifluorotoluene.

Temporary control limits were established for these surrogates based on the

results of surrogate recoveries on the blank spikes. Control limits established

on blank spikes will actually be tighter than those established by multiple
laboratories on multiple matrices. The control limits were set at + 3 standard

deviations from the mean, and are as follows:
Method 601 67-117% Recovery (water)
Method 602 65-133% Recovery (water)

Method 8010 43-124% Recovery (soil)
Method 8020 31-148% Recovery (soil)

All surrogates were validated against these criteria, and samples outside
these recovery limits were flagged.

N.4.1.6 Matrix Spike/Matrix Spike Duplicate
All matrix spikes/matrix spike duplicates (MS/MSD) were evaluated in

conjunction with other QC criteria. Anytime a MS or MSD was outside
recovery limits, the MS/MSD on the associated blank spike was reviewed. If
the blank spike showed the laboratory to be in control, the results were
accepted. If the blank spike showed the laboratory to be out of control, the
sample(s) were reanalyzed.
N.4.1.7 Compound Identification

Roughly 10% of the positive values were reviewed with no problems
detected. Second column confirmation was performed on all positive results as
required. Instances where second column confirmations were conducted are
given in Tables N-1 through N-20.
N.4.1.8 System Performance

One problem appeared that could not be explained or corrected through
data validation. A large portion of soil samples showed varying levels of
toluene. It was noted by field personnel that black electrical tape was used to
seal the bottles containing the soil samples, while a white tape was used to
seal all of the other samples. It was also noted in the field that the black
tape had a strong odor. Subsequent qualitative testing of the tape on a field
GC instrument has substantiated that the black tape di, hiideed show high
levels of toluene. This leads to the conclusion that the toluene levels reported
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in the soil samples are probably a result of the black tape used to seal the

sample bottles.
N.4.2 Semi-Volatile Organic Analyses

Results were validated against U. S. Environmental Protection Agency,

Laboratory Data Validation, Functional Guidelines for Evaluating Organic
Analyses, May 28 1985.
N.4.2.1 Holding Times

All semi-volatile organic analyses were validated against a 7-day holding
time for extraction of water samples; a 14-day holding time for extraction of
soil and sediment samples; and a 40-day holding time for analysis from verified
time of sample receipt. The holding time data are given in Tables N-1 through
N-20. A major portion of the semi-volatile organic analyses missed holding
times and were flagged according to the guidelines. Most of the samples
missed holding times because the samples had to be re-extracted and re-
analyzed due to QC values outside control limits.
N.4.2.2 GC/MS Tuning

Batches of data were analyzed with associated DFTPP tunes that met ion
abundance criteria in the 10% of samples checked.
N.4.23 Calibration

Initial and continuing calibration checks documented satisfactory
maintenance and adjustment of the instrument on a day-to-day basis in the

10% of samples checked.

N.4.2.4 Blanks

One semi-volatile organic compound was frequently detected in varying
concentrations in both soil and water samples. That compound was bis(2-
ethylhexyl)phthalate. Many phthalate esters are cozninon laboratory
contaminants and there are precise reporting criteria for them. All blanks
were evaluated against these guidelines, and results were flagged as per the
guidelines.

N.4.2.5 Surrogate Recoveries

All semi-volatile organic surrogates were validated against the "Laboratory

Data Val.,-dation, Function Guidelines for Evaluating Organic Analyses", May
1985, and data were flagged according to these guidelines.
N.4.2.6 Matrix Spike/Matrix Spike Duplicate

All matrix spike/matrix spike duplicates (MS/MSD) were evaluated in

conjunction with other QC criteria. Anytime a MS or MSD was outside
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recovery limits, the MS/MSD on the associated blank spike was reviewed. If

the blank spike showed the laboratory to be in control, the results were

accepted. If the blank spike showed the laboratory to be out of control, the

samples were reanalyzed.

N.4.2.7 Compound Identification

The positive values were reviewed with no problems detected. Instances

where second column confirmations were conducted can be identified using

Tables N-1 through N-20.
N.4.2.8 System Performance

The major problem that occurred was that many samples had to be re-

extracted and re-analyzed outside of holding times.

N.4.3 Pesticide/PCB Data Validation

Results were validated against U. S. Environmental Protection Agency,

Laboratory Data Validation, Functional Guidelines for Evaluating

Pesticides/PCBs Analyses, May 28 1985.

N.4.3.1 Holding Times
All pesticide and PCB analyses were validated against a 7-day holding

time for extraction of water samples; a 14-day holding time for extraction of

soil and sediment samples; and a 40-day holding time for analysis from verified

time of receipt. The holding time data are given in Tables N-1 through N-20.

Several of the pesticide and PCB samples missed holding times because they

had to be re-extracted and re-analyzed due to QC values outside of control

limits. The samples that missed holding times were flagged according to

protocol.

N.4.3.2 Pesticide Instrument Performance

Roughly 10% of the retention time window data was reviewed with no

evidence of significant problems.

N.4.3.3 Calibration

Initial and continuing calibration checks were reviewed and there were no

apparent problems.

N.4.3.4 Blanks

All of the pesticide and PCB blanks were reviewed. None of the blanks

showed any compounds above detection limits.
N.4.3.5 Surrogates

All surrogate recoveries were reviewed. Although some recoveries were

outside of control limits, the surrogate is for advisory purposes only and no
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data were flagged. The results were evaluated by the laboratory at the time
of analysis, and in most cases the blank spike showed the laboratory to be in
control; other validation parameters were also within acceptable control limits.
N.4.3.6 Matrix Spike/Matrix Spike Duplicate

All of the matrix spike/matrix spike duplicates were evaluated against
criteria. Several problems existed, however, none of these should affect data
quality. The problems were as follows:

a) The relative percent difference (RPD) and/or the percent recoveries
(PR) for several spikes exceed the control limits, however, a blank
spike analysis showed the laboratory to be in control in each case.

b) Heptachlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking solution.

c) In several samples, endrin aldehyde and kepone were not recoverable

because they were removed by the alumina column clean-up that had
to be used on the samples.

d) In several cases, the samples were apparently double-spiked
with matrix compounds.

N.4.3.7 Compound Identification
Retention time windows were reviewed on samples that showed positive

values and required second column confirmation. No problems were observed.
Instances where second column confirmations were conducted are given in
Tables N-1 through N-20.
N.4.4 Total Petroleum Hydrocarbon Analyses Validation

Total petroleum hydrocarbon results were evaluated against U. S.
Environmental Protection Agency, Laboratory Data Validation, Functional
Guidelines for Evaluating Inorganic Analyses, May 28 1985.
N.4.4.1 Holding Times

All total petroleum hydrocarbon analyses were evaluated against a 28-day
holding time for water samples, and no specified holding time for soil and
sediment samples. The Remedial Investigation Work Plan (ES, 1988) specified a
14-day holding time for soil samples. This is incorrect, as there is no
specified holding time for soil samples for the 418.1 method. The holding time
data are given in Tables N-1 through N-20. All of the samples met holding
times.
N.4.4.2 Calibration

All initial and continuing calibration data was reviewed. All of the
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continuous calibration verification (CCV) values were within the required 80-
120% window.

N.4.4.3 Blanks

All of the blanks were evaluated and found to be less than detection

limits.

N.4.4.4 Duplicates

All of the duplicates were within the +20% relative percent difference

(RPD) required.

N.4.4.5 Matrix Spike/Matrix Spike Duplicate

All of the spikes were reviewed. Several spike recoveries were low, but
in every case the blank spike was within limits, thus showing the laboratory to
be in control. In several cases, there was insufficient volume of sample
provided for spikes, so blank spikes were used for quality control purposes in

these incidences.

N.4.5 Metals Analyses Validation

Metals results were validated against U. S. Environmental Protection
Agency, Laboratory Data Validation, Functional Guidelines for Evaluation
Inorganic Analyses, May 28 1985.

N.4.5.1 Holding Times

All metals analyses except for several mercury analyses met holding times.
The holding time data are also given in Tables N-1 through N-20. These

samples were flagged according to protocol.

N.4.5.2 Initial and Continuing Calibration

All sample batches were within calibration limits.

N.4.5.3 Blanks

All blanks were less than the Contract Required Detection Limit (CRDL).
N.4.5.4 ICP Interference Check Samples

All samples for ICP Analysis were within the ICP Interference Check
Sample Limits.

N.4.5.5 Laboratory Control Samples

Several Laboratory Control Samples (LCS) were outside control limits,
however, those samples were reanalyzed. All samples reported were analyzed

in batches in which the LCSs met criteria, or the blank spike showed the
laboratory to be in control.

N.4.5.6 Duplicates

Only two duplicates exceeded the 50% RPD level. However, all of the
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analytes reported for the associated samples were less than 5 times the CRDL.

No action is necessary.

N.4.5.7 Spikes
Several spikes were outside of control limits; however, post-digestion

spikes of the same samples were within limits on all but 3 samples. This is an

indication of digestion problems and the method of standard additions was

performed as required for quantitation. The post-digestion spikes on the other
3 samples were similar to the original spikes. This indicates a matrix

interference and no action was required.

1N
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SECTION N.5
FIELD QUALITY CONTROL SAMPLES

Field quality control samples consisted of trip blanks (TB), field blanks

(FB), coded field duplicates (DUP) and bailer rinseate (BR) samples. They can

be identified in Tables L-1 through L-21 in which the laboratory results are

presented by the designators TB, FB, DUP and BR.

N.5.1 Blanks
Blanks are artificial samples used to monitor the introduction of artifacts

into aqueous samples. Two types of blanks were used in this Remedial
Investigation. Trip blanks are organic-free, American Society for Testing

Materials (ASTM) Type II reagent water samples that are sealed in sample
containers at the laboratory. They are taken to the field where they remain

sealed and are present during sampling and accompany field samples during
transport to the laboratory. Field blanks are analyte-free water samples that
are poured into sample containers while on site and are handled like samples.
The water used is the same water used for final equipmen" decontamination

rinses. Field blanks are used to monitor the introduction of analytes into

sample containers during sampling.
N.5.1.1 Trip Blank Results

Fourteen trip blanks were analyzed for halogenated volatile organic
compounds (SW 8010) and aromatic volatile organic compounds (SW 8020).

Bromodichloromethane and Chloroform were each detected in one trip

blank at 0.27 and 0.2 ug/L respectively.
Bromoform was detected in six trip blanks at concentrations ranging from

8.1 to 30 ug/L.
Dibromoethane was detected in two trip blanks at concentrations of from

3.1 and 3.6 ug/L.

D;-hloromethane was detected in all trip blanks at concentrations ranging
from 0.61 to 4.5 ug/L. In each case, dichloromethane was detected in the
associated laboratory blank as well as the trip blank, indicating that
dichiloromethane, was present as a laboratory contaminant.

Dibromochloromethane was detected in four trip blanks at concentrations
ranging from 1.3 to 4.7 ug/L.

No aromatic volatile organics were detected in any of the trip blanks.
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N.5.1.2 Field Blank Results

Nineteen field blanks were analyzed for halogenated volatile organic

compounds (SW 8010) and aromatic volatile organic compounds (SW 8020). Five

of the field blanks were filled while taking surface water samples ania fourtet..

were filled while tal.ng ground-water samples. No analytes were detected in

the surface water field blanks. Chloroform, a suspected laboratory

contaminant, was detected in nine of the field blanks filled during ground-

water sampling at concentrations ranging from 13 to 16 ug/L. No other

analytes were detected.
N.5.2 Duplicate Sample Results

Coded field duplicates were submitted to the laboratory with bottle labels
and chain of custody identifiers different from the actual sample identification.
In Tables L-1 through L-21, the field duplicates can be identified by the

designation "DUP" following their identifiers. The criteria and considerations

by which analyses results from samples and their respective duplicates are

acceptably reproduced are similar to that required by laboratory precision

evaluation and relative percent difference.

N.5.2.1 Airport Area and Background Locations

At the area locations, one duplicate sample from each media: surface

water, sediment, soil and ground water was taken.
Toluene was detected at 1.0 ug/L in the soil duplicate sample but not the

soil sample. All other analytes were acceptably reproduced.
All analytes detected in the surface water sample were acceptably

reproduced from the duplicate sample.

Chloroform was detected at 14 ug/L in the ground-water duplicate sample,

but not the ground-water sample. Butyl benzyl phthalate at 10 ug/L and

bis(2-ethylhexyl)phthalate at 13 ug/L were detected in the ground-water sample

but not in the duplicate sample. All other analytes were acceptably
reproduced.

Chloroform was detected at 1.5 ug/L in the sediment sample but not in

the duplicate sample. All other analytes were acceptably reproduced.

N.5.2.2 Site 2
At Site 2 one duplicate each was taken from the surface water and

sediment, four duplicate samples were taken from the soil, and two duplicate

samples were taken from the ground water.
Diethyl phthalate was detected at 144 ug/L in the Site 4 ground-water
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sample but not in the duplicate sample. All other analytes were acceptably
reproduced.

All analytes detected in the Site 2 surface water, sediment and soil

sample/duplicate pairs were acceptably reproduced.
N.5.2.3 Site 3

At Site 3 one duplicate each was taken from the surface water and
sediment, seven duplicate samples were taken from the soil, and two duplicate
samples were taken from the ground water.

Chloroform at 3.5 ug/kg, dichlorodifluoromethane at 0.25 ug/kg, toluene at
1.6 ug/kg, 4,4'-DDE at 33 ug/kg, 4,4'-DDT at 75 ug/kg, and total petroleum
hydrocarbons at 600 mg/L were detected in the soil samples but not in their

respective duplicate samples. Tetrachloroethne at 0.41 ug/kg, and diethyl
phthalate at 1500 ug/kg were detected in the duplicate samples but not in

their respective soil samples. All other analytes were acceptably reproduced.

Chloroform at 1.8 ug/kg was detected in one of the ground-water samples
but not in its respective duplicate sample. All other analytes were acceptably
reproduced.
N.5.2.4 Site 4

At Site 4 one duplicate sample each was taken from the surface water
and sediment, two duplicate samples were taken from soil, and one duplicate

sample was taken from the ground water.
All analytes detected in the sediment sample/duplicate pair were

acceptably reproduced.

Xylenes at 4.1 ug/kg were detected in one of the duplicate soil samples
but not in its respective sample. All other analytes were acceptably
reproduced.

Trichloroethene at 0.98 ug/kg was detected in the surface water sample

but not in its respective duplicate. Toluene at 23 ug/L and petroleum
hydrocarbons at 2.5 mg/L were detected in the surface water duplicate but not
in its respective sample. All other analytes were acceptably reproduced.

All analytes detected in the ground water sample/duplicate pairs were

acceptably reproduced.
N.5.2.5 Site 8

At Site 8 one sample each was taken from the surface water and
sediment, six duplicate samples were taken from soil and one duplicate sample
was taken from the ground water.

N
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All analytes detected in the ground-water sample/duplicate pair were

acceptably reproduced.
Chloroform at 120 ug/kg and toluene at 220 ug/kg were detected in a

Site 8 soil sample duplicate but not in the respective sample. All other
analytes were acceptably reproduced.

All analytes detected in the surface water and sediment sample/duplicate
pairs were acceptably reproduced.
N.5.2.6 Site 10

At Site 10, one duplicate sample was taken from the ground water during
each sampling round.
N.5.3 Bailer Rinseate Results

Sampling device cleanliness is monitored using bailer rinseate samples.
After decontamination, sampling equipment was rinsed using analyte-free water.
The rinseate was collected and treated as a sample from the site where the
sampling equipment was used. One bailer rinseate sample was collected during
area/background sampling activities, two bailer rinseate samples were collected
during Site 2 sampling activities, one was collected during Site 3 sampling
activities, and two samples each were collected during Site 4 and Site 8

sampling activities.
No analytes were detected in the Site 2 bailer rinseate sample.
Chloroform at 14 ug/L and diethyl phthalate at 15 ug/L were detected in

the background bailer rinseate sample.
Chloroform at 11 and 0.87 ug/L was detected in two of the three Site 3

bailer rinseate samples.
Chloroform at 15 ug/L was detected in one of the Site 4 bailer rinseate

samples.
No analytes were detected from the Site 8 bailer rinseate samples.
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SECFION 0.1
INTRODUCTION

As part of the Remedial Investigation conducted at the Duluth Air
National Guard Base (ANGE , a soil gas survey (SGS) was performed at Site 3
(DPDO Storage Area C). The purpose of this survey was to optimize the
placement of ground water monitoring wells, soil borings, and other sampling
points at the site. The objectives of the survey were to:

(1) determine the most probable source of sources of contamination
impacting the subsurface soil, ground water, and surface water in
the vicinity of the site;

(2) attempt to quantify the concentrations of contaminants present in
the soil and ground water beneath the site; and

(3) define the approximate lateral extent and migration direction of the
contamination in subsurface soil and ground water.

This appendix includes a summary of the methods used in the collection and
analysis of samples followed by a discussion of the results and their
implications at the site.

i

0-9



This page intentionally left blank.

0-10



SEETLON 0.2

SOIL GAS SURVEY METHODS



This page intentionally left blank.

0-12



SECTION 0.2
SOIL GAS SURVEY METHODS

The soil gas survey was conducted at Site 3 between July 7 and 13, 1988.
The horizontal extent of volatile organic contamination was investigated by a
57 point soil gas survey over an approximately 600- by 600- foot area. A 49
point grid was established with columns lettered A through G oriented
northwest-southeast and rows numbered 0 to 6 oriented northeast to southwest
(Figure 0-1). Additional points were taken outside the grid structure and are
numbered 49, and 53 through 59 on Figure 0-1.

Sampling depths were determined by conducting depth profiles at two
initial points, points DANGB-3-SGB2 and DANGB-3-SGB3. The profiles were
conducted by collecting and analyzing samples at depths ranging from 1 to 8
feet. The purpose of the depth profiling was to identify the contact between
the aerobic and anaerobic soil zones. Soil gas samples should be collected
below this contact depth where possible for optimal results since aromatic
hydrocarbons rapidly decrease in concentration in the aerobic zone due to

biodegradation.
Based on the depth profile results, remaining soil gas samples were

collected from a depth of 7 feet whenever possible.
Soil gas samples were collected using hollow 0.75-inch stainless steel

(type 316) sampling probes inserted, mechanically into th soil. After
installation of the sampling probe, a vacuum pump was used to withdraw soil
gases through the pr3be into a one liter Tedlar sampling bag. The bags were
equipped with septa through which gas samples were withdrawn using a gas-
tight syringe. Samples were then injected into a portable gas chromatograph

(GC).
Two Photovac portable GC units, model number lOS50 and using

photoionization detectors (PIDs) with 10.6 electron-volt (eV) light sources,
were used for on-site ana!ysis. The GCs were equipped with isothermal ovens
and were set up with precolumn/backflush configurations using CPSil 5CB
packed columns. These columns are usefid for non-polar hydrocarbons and arc
recommended by the Photovac corporation for separation of compounds
containing 4 to 8 carbon atoms.

0-13
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The following compounds were suspected to occur at the sites and

were targeted for calibration and analysis: benzene, toluene, chlorobenzene,

m-xylene, o-xylene, 1,1-dichloroethene (DCE), cis-1,2-dichloroethene,
trichloroethene (TCE), tetrachloroethene (PCE), and vinyl chloride.

Calibration of the GCs was done in one of two ways. Commercially

prepared 1 part per million (ppm) standards were used for calibration of

benzene, toluene, chlorobenzene, and o-xylene using a standard prepared by

Scott Specialty Gases (mix no. 6670). A second 1 ppm standard (Scott

Specialty Gases mix no. 6675) was used for calibration of vinyl chloride, cis-
1,2-DCE, and PCE. The remaining two compounds, m-xylene and TCE, were

calibrated using a 10 ppm mixture prepared on-site several times daily. This

standard was prepared by diluting vapors obtained from the headspace above a
volume of pure liquid compound in an airtight vial. The amount of headspace
vapor needed to prepare the standard was determined using a table of standard

vapor pressures adjusted to the prevailing temperature and barometric

pressure. Instrument response was checked by preparing standards for each
target compound at higher and lower concentrations in order to construct
three-point calibration curves at concentrations approximating those expected

in the samples.

Injection volumes and instrument gain settings were adjusted to

accommodate the range of concentrations encountered. This was done by

prescreening the samples prior to injection into the GCs using a portable

organic vapor detector (Photovac TIP), which uses a PID to give an indication

of total organic vapors present. The readings obtaineO were used to adjust
injection volumes such that the injections did not saturate the detectors in the

GCs. Injection volumes varied from 5 to as much as 2,000 microliters (uL).

i
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SECTION 0.3

QUALITY CONTROL PROCEDURES

A number of quality control procedures were followed to insure the

validity of the data obtained during sampling. Three-point calibration curves

and data from equipment blanks were used to determine practical detection
limits and instrument response. Several types of blanks were routinely

analyzed, including instrume1 :, syringe, and bag blanks. Background air was

analyzed to determine possible interferences. Decontamination procedures were

checked by analyzing samples taken through some or all portions of the

sampling train. Spikes were analyzed using particular analytes of interest. A

minimum of 10 percent duplicates were analyzed, both by repeating the analysis

done on a particular bag and by resampling selected locations at different

times. A minimum of 20 percent of the analyses run over the course of a day

were for quality control documentation, including all duplicates, spikes, and

blanks. Where problems were observed, immediate remedial action was taken

to allow sampling to proceed.
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SECTION 0.4

RESULTS

The data collected from the soil gas survey were used to generate graphic

representations of contaminants in soil gases at the site. Vinyl chloride and

1,1-DCE were not detected at any of the 57 sampling points and are therefore

not considered further. The results for the remaining compounds are given in

Table 0.1 and addressed below.

0.4.1 NZENE

Benzene was detected at four sampling points (Figure 0-2). With the

exception of point DANGB-3-SGG2, a benzene anomaly extended two hundred

feet to the northwest from point DANGB-3-SGB2. Concentrations of benzene

ranged from 0.03 ppm at DANGB-3-SGB4 and DANGB-3-SGG2 to 1.4 ppm at

point DANGB-3-SGB2. However, four duplicated were run from a 3-foot deep

sample at DANGB-3-SGB2 and the concentrations ranged from 0.04 to 1.4 ppm.

In samples collected from 5-foot, 6-foot, and 8-foot depths at DANGB-3-SGB2,

benzene was not detected in the 5 and 8-foot samples and had a concentration

of only 0.02 ppm in the 6-foot sample.

0.4.2 CHLOROBENZENE

Chlorobenzene was detected at concentrations ranged from 0.03 ppm at

point DANGB-3-SGD2 to 0.76 ppm at point 49. Chlorobenzene exhibited an

anomaly centered near point DANGB-3-SGB2 (Figure 0-3) which extended in a

southwesterly direction. Secondary anomalies were detected near the center of

the site and along the eastern boundary.

0.4.3 CIS-1,2-DICHILROETHENE (DCE)

Cis-1,2-Dichloroethene was detected only at point DANGB-3-SGB2. The

concentration shown in Figure 0-4 (6.4 ppm) was the highest concentration

observed among seven samples taken from the 3 foot to 8 foot depth intervals.

The average concentration in these seven samples was 1.2 ppm.

0
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0.4.4 TETRACH RO-ETHENE (PCE)
A PCE anomaly was centered around point DANGB-3-SGB2 as shown in

Figure 0-5. Detected concentrations ranged from 0.015 to 0.21 ppm.

0.4.5 TOLUENE
Toluene was detected in three anomalies at Site 3 as shown in Figure

0-6. The highest concentrations (0.93-1.5 ppm) were centered on point
DANGB-3-SGB2. A second anomaly (0.06-0.09 ppm) was detected under the
asphalt storage yard, and a third anomaly (0.01-0.04 ppm) was detected at the
midpoint of the eastern boundary of the study grid.

0.4.6 TRICHLOROETHENE (TCE)
Four TCE anomalies were detected at Site 3 during this investigation

(Figure 0-7). The highest concentration TCE (16.3 ppm) was detected at point
DANGB-3-SGB2. A second anomaly, centered on point DANGB-3-SGD2, had a
maximum concentration of 0.5 ppm in the soil gas. The third anomaly centered
on point DANGB-3-SGEO, had a max;mum concentration of 0.16 in the soil gas.

At point DAINGB-3-SGB2, four duplicate samples were run from the 3-foot
depth along with samples from 5, 6, and 8 foot depths. Two of the analyses
from the 3 foot interval gave high concentrations (14-16 ppm). In contrast,
TCE was not detected in the rest of the samples from DANGB-3-SGB2.

0.4.7 XYLENE
Xylene is the most widespread contaminant at Site 3 based on the soil

gas survey. Concentrations presented in Figure 0-8 represent the highest
concentration of either o-xylene or m-xylene detected at a particular sampling
point. The highest concentration, 191 ppm, was found at point DANGB-3-SGB2.
The 191 and 80 ppm values at point DANGB-3-SGB2 represent the highest
detected concentration of four samples taken from the 3 foot depth interval
while the other two samples had only 0.22-0.45 ppm. The xylene
concentrations in the 5,. 6, and 8 foot samples at DANGB-3-SGB2 were 0.04 to

00-01
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SECTION 0.5
DISCUSSION OF ANALYTICAL RESULTS

Waste petroleum oils and lubricants, waste solvents, and chemicals were

stored at Site 3 from 1965 to 1980. Minor drum leaks are known to have

occurred in the past, although no major spills were recorded. The primary

area of contamination appears to 1,e centered around point DANGB-3-SGB2

located within Storage Area C.
Several compounds were detected in this anomaly including benzene,

chiorobenzene, cis-i,2-dichloroethene, tetrachloroethene, toluene,
trichloroethehe, and xylene. However, the concentrations of benzene,
trichloroethene, and xylene at point DANGB-3-SGB2 are uncertain since widely
differing analytical results (16.3 ppm to undetected for trichloroethene; 191 to

0.04 ppm for xylene; 1.4 to 0.04 ppm for benzene) were obtained from four
samples collected at a depth of 3 feet. The actual concentrations at DANGB-
3-SGB2 for benzene, trichloroethene, and xylene are probably the lower values
reported for the 3-foot depth samples since a larger injection size (1,000 vs. 5

uL) was used to determine those results. A larger injection size lowers the
detection limit and lessens the chance of ambient air and contaminated
syringes affecting the results. In addition, the lower values for benzene,

toluene, and trichloroethene are supported by chemical results from this study
and previously published soil and ground water analyses (Dames & Moore,

1987).
Other minor anomalies were detected elsewhere on the site, as depicted

in Figures 0-2 through 0-8. The anomaly under the existing storage yard,
near point DANGB-3-SGC2, was suspected by the field team to be
representative of surface contamination. The minor hydrocarbon anomalies
probably reflect relatively small surface spills throughout the area since the

total amount of volatile hydrocarbons present at the anomalies shown oil
Figures 0-2, 0-6, and 0-8 is low.

The glacial till with locally occurring clay layers and perched water
tables can mask soil gas anomalies. Consequently, soil gas results, which
indicate only minor localized contamination, may be distorted by geologic

conditions. However, the tetrachlorethene anomaly centered near point

DANGB-3-SGB2 defines the source area of ground-water contamination

0-37



determined by Dames & Moore (1987). Consequently, the soil gas data can be
interpreted to be representativc of source areas of chlorinated solvent

contamination present at the site. Localized triciqoroethene soil gas anomalies

shown on Figure 0-7 may represent separate point sources of contamination.
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SECTION P.1

INTRODUCION

Backup data used to perform the risk assessment in Section 6 is

presented in this Appendix. Sections P.2, P.3, P.4 and P.5 contain the risk

assessment worksheets for Sites 2, 3, 4 and 8, respectively.

Each section contains five subsections of Tables. These are:

indicator chemical selection,

estimation of chemical intake for each pathway,

estimation of total chemical intake for each exposure route,

characterization of risk from noncarcinogens, and

characterization of risk from. potential carcinogens.

The table headings are described and explained below.

P.1.1 Indicator Chemical Selection

The column headings for the indicator chemical selection are defined as

follows:

Parameter: The chemical of interest.

CAS Number: Chemical identifier provided by the Chemical

Abstracts Service.

Maximum Value: The maximum concentration of a chemical that was

detected by the referenced studies for a particular

site.
Representative Value: The average concentration of a chemical that was

detected by the referenced studies for a particular
site; determined by taking the arithmetic mean of

the values from samples in which the compound was

detected above the Method Detection Limit or the

reporting limit.

# Detected/# Analyzed: The number of samples in which the compound was

detected, compared to the total number of samples

which were subjected to analysis for the compound.

These numbers include duplicates.

Toxicologic Class: This class indicr..s whether a compound has been

identified as a potential carcinogen (PC) or

noncarcinogen (NC).
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Severity Rating: A pseudo-quantitative indication of the

noncarcinogenic health effects associated with a
given compound. Table 6.1 presents the severity

rating categories and their associated health effects.
Carcinogen Assessment
Group (CAG): A classification which indicates the amount of

evidence for carcinogenicity of a compound. Table

6.2 presents the rationale used to assign CAGs.
Toxicity Constant: A potency factor provided by USEPA based on

either carcinogenic or noncarcinogenic endpoints for

soil, water and air. Toxicity constants for air were
not included since no air sampling data was

collected during the studies referenced for each
site.

CT Value: A value calculated by multiplying the toxicity

constant by the maximum or representative
concentration for a particular compound.

Indicator Score (IS): The sum of the CT values of all media for a

particular chemical. The IS is evaluated separately

for maximum and representative concentrations, and
only the higher CT value is used in the IS
calculation for surface water and ground water.

P.1.2 Estimation of Chemical Intake for Each Pathway

The column headings for pathway specific chemical intake estimation
are defined as follows:

Indicator Chemical: A group of 10 to 15 compounds used to represent

the overall potential risk to human health from a
given site. These indicator chemicals are selected
after evaluating the indicator score, toxicological

class, chemical properties, availability of
toxicological data and frequency of detection of
each detected compound.

Fraction Absorbed: The fraction of the indicator chemical's

concentration which would be absorbed via a

specific pathway, as suggested by previous research.
Human Intake Factor: A factor which is multiplied by the exposure point

concentration for an indicator chemical in order to
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obtain the chronic daily intake by a human

receptor. This factor is determined by assuming

values such as the length of time a potential
receptor spends at the exposure point, the skin area

of the receptor, the body weight of the receptor,

the ingestion rate, or the inhalation rate.

Chronic Daily Intake: The daily chemical intake of an indicator chemical

by humans, in units of milligram of contaminant per

kg body weight per day.

Upper Bound: The chronic daily intake calculated from the

maximum indicator chemical concentrations.
Best Estimate: The chronic daily intake calculated from the

representative chemical concentrations.

Emission Rate: The rate which an indicator chemical is emitted

from a source such as soil or water, in units of

milligram of contaminant per unit time.

Exposure Point
Concentration: The concentration of the indicator chemical at the

human exposure point, in units of milligram of

contaminant per unit volume.
Permeability Constant: The rate at which an indicator chemical penetrates

the skin, in units of centimeter per hour. This

value is not available for most compounds, and is

based on previous research.
Exposed Skin Area: The surface area of a human receptors's skin which

is available for potential absorption of an indicator

chemical, in centimeters squared.
P.1.3 Estimation of Total Chemical Intake for Each Exposure Route

The chronic daily intake values calculated previously are summed for

each exposure route in these worksheets. The column headings for route

specific chemical intake estimation are therefore self explanatory. Total

chronic daily intake is formally defined as follows:

The summation of chronic daily intakes for a specific route and

human population. Exposure routes can be through ingestion, dermal

contact or inhalation of an indicator chemical, and potential

- populations are adult onsite workers, adult nearby residents and
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child nearby residents. Total chronic daily intake is calculated for
current exposure or future exposure.

P.1.4 Characterization of Risk from Noncarcinogens

Column headings used in worksheets which characterize risk from

indicator chemicals which are classified as noncarcinogens are defined as

follows:

AIC: Acceptable Chronic Intake, a compound specific value provided by
the USEPA, in units of milligrams of contaminant per kilogram body

weight per day. The AIC for a compound is ideally based on a

chronic study where the test animal or human population was

exposed to the compound over a major portion of the subject's

lifespan.

CDI:AIC The chronic hazard index for a noncarcinogenic indicator chemical,
calculated by dividing the chronic daily intake by the acceptable

chronic intake for the indicator chemical. This value has no

dimensions, and is calculated separately for oral and inhalation

pathways of exposure for each potentially exposed population.

P.1.5 Characterization of Risk from Potential Carcinogens

Column headings used in worksheets which characterize risk from
indicator chemicals which arc classified as potential carcinogens are defined as

follows:

Potency Factor: A compound specific value derived only for compounds
which have been shown to cause an increased incidence

of tumors in either human or animal studies, in units of
inverse {milligrams of contaminant per kilogram body

weight per day}. The potency factor is an upper 95

percent confidence limit on lifetime risk and is

determined by low dose exptrapolation modeling of animal

or human data. Potency factors in this risk assessment

were provided by USEPA.

Route-Specific
Risk: The probability that a human receptor will contract

cancer as a direct result of being exposed to an
indicator chemical, calculated by multiplying the chronic

daily intake by the compound specific potency factor.
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This value has no dimensions, and is calculated separately

for oral and inhalation pathways of exposure for each

potentially exposed population.
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SECTION P.2

SITE 2 RISK ASSESSMENT TABLES

This section contains the risk assessment worksheets for Site 2.

P.2.1 Site 2 Indicator Chemical Selection

Data used in the selection of indicator chemicals were compiled from

both the Remedial Investigation performed at the Base by ES in 1988 and the

1986 study (Dames & Moore, 1987). These data are summarized in Table P-1,

while Tables P-2 through P-5 step through the USEPA selection process.

P.2.2 Site 2 Estimation of Chemical Intake for Each Pathway

Tables P-6 through P-14 summarize the upper bound and best estimate

chronic daily intakes from each potential pathway for each population at risk,

as calculated from the maximum and average indicator chemical

concentrations, respectively.

P.2.3 Site 2 Estimation of Total Chemical Intake for Each Exposure Route

Chronic daily intakes for pathways categorized as oral or inhalation

routes are summed to yield total chronic daily intake via a particular route for

a target population. Tables P-i5 through P-19 present the total chemical

intake for each exposure route.

P.2.4 Site 2 Characterization of Risk From Noncarcinogens

Tables P-20 through P-27 present the chronic hazard index values for

each target population.

P.2.5 Site 2 Characterization of Risk From Potential Carcinogens

Tables P-28 through P-35 present the risk from potential carcinogens

for each target population.
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TABLE P-5

INMICAIOR SCORES AND TEhNATIVE RANDING F'OR CQOU S DEIE'rED AT SITE 2

Indicator Score for Tentative Rank for Indicator Score for Tentatihe Rank for
Noncarcinogenic Effects Noncarclnogenic Effects Potential Carcinogens Potential Carcinogens

CAS (a)
Parameter Nnbe r Maxlmum Represent- Haxisu Represent- KaxImum Represent- Maximum Represent-

Value ative Value Value ative Value Value ative Value Value ative Value

Arsenic 7441-38-2 6.93E-03 4.84E-03 5 4 1.56E-03 1.09E-03 I I

Barium 7440-39-3 1.25E-01 3.97E-02 1 1 O.OOE*OO O.OOE400

Benzene 71-43-2 1.73E-04 8.53E-05 10 10 I.M14-0S 5.62E-06 6 6

Cadmium 7740-43-9 OOE400 O.EOE00 .OOE*00 0.0OE.00

Chlorobenzene 108-90-7 5.711-07 3.21E-07 18 18 0.00y.00 0.ODE.00

ChrcemIu 7440-47-3 O.OOEiO0 O.OOE*00 O.OOE*00 O.OOE+O0

Dibutyl Phthalate 84-74-2 3.80E-06 3 13E-06 17 14 0.00E.00 .OOE00

1,2 Dichlorobenzene 95-SO-i 5.20E-06 4.28E-06 is 12 0.00OOE0 O.OOE+00

1,2 Dlchloroethane 107-06-2 3.87E-06 1.94E-06 16 16 1.29E-05 6.45E-06 5 5

1,1 Dichloroethylene 75-35-4 2.26E-04 1.13E-04 9 9 7.50E-0S 3.75E-0S 3 3

Trans-1,2 Dichloroethylene 540-59-0 6.35E-02 1.22--02 2 3 O.OGE+00 O.OOE00

Diethyl Phthalate 04-66-2 3.84E-05 3.24E-06 11 13 6.OOE.O0 O.OOE00

Ethyl Benzene 100-41-4 1.67E-05 6.70E-06 12 11 O.OOE400 0.OOE.00

Lead 7419-92-1 7.19E-03 1.247-03 4 5 0.03E-00 0.00E00

hercury 7439-97-6 2.76E-04 1.38E-04 7 7 O.OOEOO 0.OOE00

Pyrene 129-00-0 O.OOE.00 O,OOE+0 0 O.OOE+O0 0.OOE400

1,1,2,2 Tetrachloroethane 79-34-5 3.86E-07 1.91E-07 19 19 4.03E-08 2.01E-08 8 8

Tetrachloroethyleno 127-18-4 5.32E-06 2.63E-06 14 15 4.90E-06 2.43E-06 7 7

Toluene 108-88-3 1.33E-05 l.IOE-06 13 17 0.00,OO O..400

1,1,1 Trichloroethane 71-55-6 8.811-09 1.68E-09 20 20 0.00E400 0.00E.00

Trlchloroothylone 79-01-6 3.47E-02 1.83E-02 3 2 1.42E-04 7.47E-05 2 2

Vinyl Chloride 75-01-4 2.72E-04 1.36E-04l 8 8 133E-05 6..SE-06 4 4

Xylenes 1330-20-7 1.34E-03 4.79E-04 6 6 O.OOE*00 0.00E00

a. CAS Chr-Ical Abstracts Service
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TABLE P-6

FUTURE EXPOSURE POINT INTAKE VIA INGESTION OF SOIL AT DEPTH
FOR WORK~ERS AT SITE 2

Indicator Chemical Fraction Human Intake Chronic Daily Intake
Indicator Concentration (mg/kg) Absorbed Factor (mg/kg/day)
Cbemi':al __________ Into Body (kg/day/kg) ___________

Maximum Representative Upper Bound Best Estimate

Arsenic 2.70E+00 1.66E+00 1.0OE+00 1.68E-09 4.53E-09 2.78E-09
Barium 2.62E+02 5.69E+01 5.00E-01 8.39E-10 2.20E-07 4.77E-08

Benzene 3.1OE+OO 1.34E400 1.00E4+00 1.68E-09 5.20E-09 2.24E-09

Dibutyl Phthalate 2.OOE+00 l.65E-*OO l.OOE+0O 1.68E-09 3.35E-09 2.76E-09

1,1 Dichloroetbylene ND (b) HD 1.OOE400 1.68E-09 O.COE+00 0.00E+00

Trans-1,2 Dichloroethylene B.O0E-04 4.O05-04 1.OOE+O0 1.68E-09 1.34E-12 6.71E-13

Diethyl Phthalate 11D ND 3.00E+00 1.68E-09 0.005400 0.005+00

Ethyl Benzene 2.50E+01 8.81E+00 1.005+00 1.68E-09 4.19E-08 1.48E-08
Lead 1.02E+02 8.01E+00 1.50E-01 2.52E-10 2.57E-08 2.02E-09
Mercury 1.005-01 5.005-02 7.005-02 1.17E-10 1.17E-11 5.87E-12
Tetrachloroethylene 1.50E-01 2.54E-02 1.00E+00 1.68E-09 2.52E-10 4.265-11
Toluene 1.50E+01 9.895-01 1.0OE+00 1.68E-09 2.52E-08 1.66E-09
Trichloroethylene 7.10E-02 2.M4-02 1.OOE+OO 1.68E-09 1.195-10 4.92E-11
Vinyl Chloride ND ND 1.00E+00 1.68E-09 0.005+00 0.005+00
Kylenes 7.105401 2.13E+01 1.OOE+OO 1.68E-09 1.19E-07 3.57E-08

a. ND = Not Detected
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TABLE P-7

FUTURE EXPOSURE POINT INTAKE VIA INGESTION OF GROUND WATER AS DRINKING WATER
FOR ONSITF. ADULT RESIDENTS OR WORKERS AT SITE 2

Indicator Chemical Fraction Human Intake Chronic Daily Intake
Indicator Concentration (mg/L) Absorbed Factor (mg/kg/day)
Chemical ____________ (1,/day/kg) _____________

Maximum Representative Upper Bound Best Estimate

Arsenic ND (a) 111) 1.00E40OO 2.86E-02 O.OOE4OO O.00E40O

Barium ND ND 5.00E-01 1.43E-02 0.00E400o O.OOE+OO
Benzene 1.20E-03 6.GOE-04 1.00E+00 2.86E-02 3,43E-05 1.71E-05
Dibutyl Phthalate ND ND l.OOE+00 2.86E-02 O.OOE+0O O.OOE+00
1,1 Dichloroetbylene 6.10E-04 3.05E-04 1.00E+00 2.86E-02 1.74E-05 8.71E-06
Trans-l,2 Dichloroethylene 1.20E+00 2.31E-01 l.OOE+OO 2.86E-02 3.43E-02 6.60E-03
Diethyl Phthalate 1.44E-01 1.21E-02 l.OOEi00 2.86E-02 4.11E-03 3.47E-04
Ethyl Benzene HD ND 1.OOE+OO 2.86E-02 O.OOE+OO O.OOE+OO
Lead ND ND 1.50E-01 4.29E-03 O.OOE+OO O.OOE+OO
Mercury ND HD 7.OOE-02 2.OOE-03 O.00E+OO O.OOE+O
Tetrachloroethylene 4.30E-04 2.15E-04 l.OOE+0O 2-86E-02 1.23E-05 6.14E-06
Toluene ND ND 1.00E+00O 2.86E-02 O.OOE+OO O.OOE+OO
Trichlorcethylene 3.30E-02 1.73E-02 l.OOE+0O 2.86E-02 9.43E-04 4.95E-04
Vinyl Chloride 3.10E-03 1.55E-03 l.OOE+0O 2.BGE-02 8.86E-05 4.43E-05
Xylenes ND ND l.OOE+OO 2.86E-02 O.OOE-*OO O.OOEfO

a. ND Not Detected
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TABLE P-8

FUTURE EXPOSURE POIN1T MNAKE VIA INGESTION OF GROUND WATER AS DRINKING WATER

FOR ONSITE CHILD RESIDENTS AT SITE 2

Indicator Chemical Fraction Human Intake Chronic Daily Intake
Indicator Concentration (mg/L) Absorbed Factor (mg/kg/day)
Chemical _____________(./day/kg) _____________

Maximum Representative Upper Bound Best Estimate

Arsenic ND (a) ND l.OOE+0O 2.14E-02 O.OOE4OO O.OOE-iOO

Barium ND ND 5.00E-01 1.07E-02 O.OOE+OO O.OOE+OO

Benzene 1.20E-03 6.00B-04 1.00E+00 2.14E-02 2.5/E-05 1.29E-O5

Dibutyl Phthalate ND ND 1.OOE+00 2.14E-02 O.OOE+OO 0.005+00

1,1 Dichloroethylene 6.105-04 3.05E-04 1.005+00 2.14E-02 1.31E-05 6.54E-06
Trans-1,2 Dichioroethylene 1.20E+00 2.31E-01 l.OOE+00 2.14E-02 2.575-02 4.95E-03

Diethyl Phtbalate I.44E-01 1.21E-02 1.005+00 2.14E-02 3.09E-03 2.60E-04

Ethyl Benzene ND ND 1.005+00 2.14E-02 O.OOE+00 0.005+00
Lead ND ND 4.005-01 8.57E-03 0.OOE400 0.005+00
Mercury ND ND 7 .00E02 1. 50E-03 0. 005+00 0. OOE+0
Tetrachioroethylene 4.30E-04 2.15E-04 1.005400 2.14E-02 9.21E-06 4.61E-06
Toluene ND ND 1.005+00 2.14E-02 0.005+00 0.005+00
Trichloroe.thylene 3.305-02 1.73E-02 1.005.+00 2.14E-02 7.07E-04 3.71E-04
Vinyl Chloride 3.10E-03 1.55E-03 1.005+00 2,14E-02 6.64E-05 3.32E-05
Xylenes ND ND 1.005+00 2.14E-02 0.005+00 0.005+00

a. ND Not Detected
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TABLE P-9

CURRENT EXP~OSURE POINT INTAKE VIA INGESTION OF SURFACE SOILS
FOR WORKERS AT SITE 2

Indicator Chemical1 Fraction Human Intake Chronic Daily Intake
Indicator Concentration (mg/kg) Absorbed Factor (mg/kg/day)
Chemical ____________ Into Body (kg/day/kg) _____________

Maximum Representative Upper Bound Best Estimate

Arsenic 3.70E400 2.70E+00 l.OOE+00 1.68E-09 6.21E-09 4.53E-09
Barium 2.95E+02 8.72E+01 5.O0E-01 8.39E-10 2.47E-07 7.31E-08
Benzene 2.50E+00 1.24E+00 1.OOE+OO 1.68E-09 4.19E-09 2.08E-09
Dibutyl Phthalate ND) (a) ND l.OOE+0O 1.68E-09 O.OOE-*OO O.OOE+0O

1,1 Dichloroethylene ND ND 1.OOE+00 1.68E-09 O.OOE+0O O.OOE+OO
Trans-1,2 Dichioroethylene 9.OOE-02 4.50E-02 1.00E+00 1.68E-09 1.51E-10 7.55E-11

Diethyl Phtbalate ND ND 1.00E400O 1.68E-09 O.OOE+OO O.00E+00

Ethyl Benzene 5.20E+00 3.33E+00 1.DDE+00 1.68E-09 8.72E-09 5.58E-09

Lead 5.40Ei01 1.32E+01 l.50E-01 2.52E-10 1.36E-08 3.32E-09

Miercury 2.OOE-0l l.OOE-0l 7.OOE-02 1.17E-10 2.35E-11 1.17E-11

Tetrachioroethylene 2.30EiOO 1.15E400 l.OOE+OO 1.68E-09 3.86E-09 1.93E-09
Toluene 3.60Ei01 3.23E+00 l.OOE+0O 1.68E-05 6.G4E-O8 5.41E-09
Trichloroethylene 1.60E+00 8.01E-01 1.00E+00 1.68E-09 2.68E-09 1.34F-09

Vinyl Chloride ND ND 1.00E+00O 1.68E-09 O.OOE+00 O.OOE+OO

Xylenes 1.8OE+02 6.86E+01 1.00Z+00 1.68E-09 3.02E-07 l.lSE-07

a. ND Not Detected
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TABLE P-11

CURRENT EXPOSURE POINT IN'FAKE VIA INGESTION OF SURFACE SOILS

FOR NEARBY ADULTS VISITING SITE 2

Indicator Chemical Fraction flumar Intake Chronic Daily Intake
Indicator Concentration (mg/kg) Absorbed Factor (mg/kg/day)
Chemical ____________ Into Body (kg/day/kg) ______ _____

Muxinum Representative Upper Bound Best Estimate

Arsenic 3.70E400 2.70E+00 1.OOE+OO 1.68E-09 6.21E-09 4.53K-n9
Barium 2.95E402 8.72E+01 5.OOE-01 8.39E-10 2.47E-07 7.31E-08

Benzene 2.50E+00 1.24E+00 ].OOE*fOO 1.68E-09 4.19E-09 2.09IE-09

Dibutyl Phthalate NH) (a) ND 1.OOE+O 1.68E-09 O.OOE+OO O.OOEQOO

1,1 Dichloroethylene ND RD 1.00E+00 1.68E-09 O.ODE+OO O.00OO-O

Trans-1,2 Dichioroethylene 9.OOE-02 4.50E-02 1.0OE400 1.68E-09 1.51E-10 7.55E-11

Diethyl Phthalate ND ND l.ODE+0O 1.68E-09 O.0OE+00 O.OOE+O

Ethyl Benzene 5.20E+00 3.33E+00 l.OOE+0O 1.68E-09 8.72E-09 5.58E-09

Lead 5.40E+01 1.32E+01 1.50E'-Ol 2.52E-10 1.36E-08 3.32E-09

Mercury 2.00E-01 l.OOE-01 7.OOE-02 1.17E-10 2.35E-11 1.17E-11

Tetrachloroethylene 2.30E+00 1.15EiOD l.ODE+0O 1.68E-09 3.86E-09 1.93E-09

Toluene 3.60Ei01 3.23E+00 l.OOE40D 1.68E-09 6.04E-08 5.41E-09

Trichioroethylene 1.60E*tOO 8.01E-01 1.00E+00 1.68E-09 2.6BE-09 1.34E-09

Vinyl Chloride NID ND I.OOE+OO 1.68E-09 O.OOE+OO O.00E400

Xylenes 1.80E+02 6.86E+01 l.OOE+00 1.68E-09 3.02E-07 1.15E-07

a. ND Not Detected
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TABLE P-13

CURRENT EXPOSURE POINT IMAKE VIA INGESTION OF SURFACE SOILS
FOR 14EARDY CHILDREN VISITING SITE 2

Indicator Chemical Fraction Humn Intake Chronic Daily Intake
Indicator Concentration (mg/kg) Absorbed Factor (mg,'kg/day)
Chemical _____________ Into Body (kg/day/kg) ______________

Maximum Representative Upper Bound Best Estimate

Arsenic 3.70E400 2.70Ef00 l.00E400 1.76E-09 6.52E-09 4.76E-09
Barium 2.95E402 8.72E+01 5.00E-01 8.81E-10 2.60E-07 7.68E-08
Benzene 2.50E+00 l.24E400O 1.002400 1.76E-09 4.40E-09 2.18E-09
Dibutyl Phthalate ND (a) ND 1.002+00 1.76E-09 O.OOE'0 000 2OOO+00
1,1 Dichloroetnylene ND HD l.00E+00 1.76E-09 0.002+00 O.OOE+OO

Trans-l,2 Dichioroethylene 9.002-02 4.50E-02 1.002+00 1.76E-09 1.59E-10 7.93E-11
Diethyl Phthalate ND ND 1.OOE+00 1.76E-09 0.OOE+O 0.002+00
Ethyl Benzene 5.20E+00 3.33E400 l.OOE+00 1.76E-09 9.16E-09 5.86E-09
Lead 5.4OE2401 1.32E+01 4.002-01 7.05E-10 3.80E-08 9.30E-09
Mercury 2.002-01 1.OOE-Oi 7.OOE-02 1.23E-10 2.47E-11 1.23E-11

Tetrachloroetbylene 2.30E+00 1.152400 l.OOE+00 1.76E-09 4.05E-09 2.03E-09
Toluene 3.60E+01 3.23E2+00 1.00E+00 1.76E-09 6.34E-08 5.68E-09
Trichioroethylene 1.60E+00 8.01E-01 1.002400 1.76E-09 2.82E-09 1.41E-09
Vinyl Chloride ND ND 1.00E+00 1.76E-09 0.002+00 0.002+00

Xylenes 1.80E+02 6.86E401 1.00E+00 1.76E-09 3.17E-07 1.21E-07

a. ND Not Detected
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TABLE P-15

FUTURE TOTAL CHRONIC INTA1E
ONSITE ADULT RESIDENTS OR WORKERS AT SITE 2

Ingestion of Ingestion of Total Chronic Daily Intakes
Soil at Depth Ground Water Ingestion Route

(ag/kg/day) (mgAg/day) (rg./kg/day)

Indicator
Chemical Upper bound Best Estlinate Upper Bound Best Estimte Upper Bound Best Estim~ate

Arsenic 4.53E-09 2.78E-09 O.OOE+OO O.OE+OO 4.53E-09 2,78E-09
Barium 2.20E-07 4.77E-08 O.OOE-iOO O.OOE+OO 2.20E-07 4.77E-08
Benzene 5.20E-09 2.24E-09 3.43E-05 1.71E-05 3.43E-05 IM7E-DS
Dibutyl Phthalate 3.35E-09 2.76E-09 O.00OE400O O.OOE+OO 3.35E-09 2.76E-09
1,1 Dichloroethylene 0.0OE40O O.OOE+OO 1.74E-05 8.71E-06 1.74E-05 8.71E-06

Trans-1,2 Dichloroethylene 1.34E-12 6.71E-13 3.43E-02 6.60E-03 3.43E-02 6.60ED03
Dietbyl Phthalate O.OOE+OO O.O0Ei60 4.11E-03 3.47E-04 4.11E-03 3.47E-04
Ethyl Benzene 4.lDE-OB 1.48E-08 O.OOE+0O O.OOE+OO 4.19E-08 1.48E-08
Lead 2.57E-08 2.02E-09 C.OOEtoo O.OOE+OO 2.57E-08 2.02E-09
hercury, 1.17E-11 5.87E-12 O.OOE400 O.OOE400 1.17E-11 5.87E-12
Tetrachloroethylene 2.52E-10 4.26E-11 1.23E-05 6.14E-06 1.23E-05 6.14E-06
Toluene 1,11E-08 1,16E-19 1.01+00 O.00E400 2,12E-01 1,6E09
Trichioroethylene 1.19E-10 4.92E-11 9.43E-04 4.55E-04 9.43E-04 4.95E-04
Vinyl Chloride O.D0E400 O.OOEfOO 8.86E-05 4.43E-05 8.86E-05 4.43E-05
Xylenes 1.19E-07 3.57E-08 O.GOE+OD D.OoEtOO 1.19E-07 3.57E-08
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TABLE P-16

FUTURE TOTAL CHRONIC INTAK~E

ONSITE CHILD RESIDENTS AT SITE 2

Total Chronic Daily Intakes

Ingestion Route
(irg/kg/day)

indicator
Chemical Upper Bound Best Estimate

Arsenic O.OOE+O O.OOE4OO
Barium 0OE+OO O.OOE+0O
Benzene 2.57E-05 1.29E-05
Dibutyl Phthalate O.OOE+0O O.OOE+00
1,1 Dichioroethylene 1.31E-OS 6.54E-06
Trans-I,2 Dichloroethylone 2.57E-02 4.95E-03

Diethyl Phthalate 3.09E-03 2.60E-04

Ethyl Benzene Q.OOE+00 O.OOE+O

Lead O.OOE-OO O.OOE+0O

Mercury O.OOE+O O.OOE+00

Tetrachloroethylene 9.21E-06 4 .61E-06

Toluene O.OOE+OD O.OOE+0D

Trichloroethylene 7.07E-04 3.71E-04

Vinyl Chloride 6.64E-05 3.32E-05

Xylenes Q.OOE+0O O.OOE+OO
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TABLE P-17

TOTAL CHRONIC INTAKE FOR WORKERS AT SITE 2
CURRENT

Total Chronic Daily Intakes Total Chronic Daily Intakes
Oral Route Inhalation Route

(mg/kg/day) (mg/kg/day)

Indicator
Chemical Upper Bound Best Estimate Upper Bound Best Estimate

Arsenic 6.21E-09 4.53E-09 1.75E-13 1.28E-13

Barium 2.47E-07 7.31E-08 1.40E-11 4.13E-12

Benzene 4.19E-09 2.08E-09 1.18E-l3 5.8GE-14
Dibutyl Phthalate O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO

1,1 Dichloroethylene O.OOE+OO O.GOEioo O.OOE+OO O.00E400

Trans-1,2 Dichloroethylene 1.51E-10 7.55E-11 4.26E-15 2.13E-15
Diethyl Phthalate O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Ethyl Benzene 8.72E-09 5.58E-09 2.46E-13 1.58E-13

Lead 1.36E.-08 3.32E-09 2.56E-12 6.25E-13

Mercury 2.35E-11 1.17E-11 9.47E-15 4.74E-15

Tetrachloroethylene 3.86E-09 1.93E-09 1.09E-13 5.46E-14

Toluene 6.&AE-08 5.41E-09 1.71E-12 1.53E-13

Trichloroethylene 2.68E-09 1.34E--09 7.58E-14 3.79E-14

Vinyl Chloride O.OOE+00 O.OOE+OO O.OOE+OO O.00E4+00

Xylenes 3.02E-07 l.15E-07 8.53E-12 3.25E-12
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TABLE P-18

TOTA~L CHRONIC INTAK(E FOR ADULTS NEAR SITE 2
CURRENT

Total Chronic Total Chronic
Daily Intake Daily Intake

Oral Route Inhalation Route

(mg/kg/day) (mg/kg/day)
Indicator_________________ ________________

Chemical
Upper Bound Best Estimate Upper Bound Best Estimate

Arsenic 6.21E-09 4.53E-09 3.65E-14 2.66E-14
Barium 2.47E-07 7.31E-08 2.91E-12 8.60E-13
Benzene 4.19E-09 2.08E-09 2.47E-14 1.22E-14
Dibutyl Phthalate O.OOE-iOO O.OOE+OO O.OOE+0O O.OOE+OO

1,1 Dichloroethylene O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O

Trans-1,2 Dichloroethylene 1.51B-l0 7.55E-11 8.88F-16 4.44E-16

Diethyl Phthalate O.OOE+OO O.OOE+0O O.00E400O O.OOE+OO
Ethyl Benzene 8.72E-09 5.58E-09 5.13E-14 3.28E-14

Lead 1.36E-08 3.32E-09 5.33E-13 1.30E-13

Mercury 2.35E-11 1.17E-11 1.97E-15 9.87E-16
Tetrachloroethylene 3.86E-09 1.93E-09 2.27E-14 1.14E-14
Toluene 6.04E-08 5.41E-09 3.55E-13 3.18E-14
Trichloroethylene 2.68E-09 1.34E-09 1.58E-14 7.90E-15
Vinyl Chloride O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O
Xylenes 3.02E-07 1.15E-07 1.78E-12 6.77E-13
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TABLE P-19

TOTAL CHRONIC 11NTAKE FOR CHILDREN NEAR SITE 2
CURREN1T

Total Chronic Total Chronic
Daily Intake Daily Intake

Oral Route Inhalation Route
(mg/kg/day) (mg/kg/day)

Indicator________________ _______________

Chemical
Upper Bound Best Estimate Upper Bound Best Estimate

Arsenic 6.52E-09 4.76E-09 2.40E-14 1.75E-14

Barium 2.60E-07 7.68E-08 1.91E-12 5.65E-13
Benzene 4.40E-09 2.18E-09 1.62E-14 8.02E-15

Dibutyl Phthalate 0.05+00 O.OOE+fOO 0.005+00 O.OOE+O0

1,1 Dichloroethbylene 0.005+00 0.005+00 0.OOE+00 0.005+00
Trans-1,2 Dichloroethylone 1.59E-10 7.93E-11 5.83E-16 2.91E-16

Diethyl Phtalate 0.005+00 0.005+00 0.005+00 O.OOE+00

Ethyl Benzene 9.16E-09 5.86E-09 3.37E-14 2.15E-14

Lead 3.80E-08 9.30E-09 3.50E-13 8.55E-14
Merury2.47E-11 1.23E-111.051 6.48E-16

Tetrachlorc.e-thylene 4.05E-09 2.03E-09 1.495-14 7.465-15

Toluene 6.34E-08 5.68E-09 2.33E-13 2.09E-14

Trichloroethylene 2.82E-09 1.415-09 1.04E-14 5.19E-15

Vinyl Chloride 0.005+00 0.005+00 0.005+00 005+00

Xylenes 3.17E-07 1.21E-07 1.17E-12 4.44E-13
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TABLE P-70

CHRONIC HAZARD INDOEX
ONSiTF. ADJLT RESIDENTS OR W~ORKERS AT SITE 2

FUTURE

Upper Pound Best Estimate
Indicator_______________________ _______________________

Chemical CDl (a) AIC (b) CDI:AIC CDI AIC CDI:AIC

(mg/kg/day) (mg/kg/day) (ffg/kg/dIay) (mg/kg/day)

Arsenic 4.53E-09 NA (c) O.GOE+OO 2.78E-09 NA O.OOF+0O

harim 2.20E-07 S.IOE-02 4.31E-Ora 4.77E-08 5.10E-02 9.36E-07

Benzene 3.43E-05 NA O.OOE+OO 1.71E-05 ??A O.OOE+0O
Dibutyl Phthalate 3.35E-09 I.ODE-0l 3.35E-08 2.76E-09 1.0OE-01 2.76E-08

1,1 Dichloroethylene 1.74E-05 9.GOE-03 1.94E-03 8.71E-06 9.OOE-03 9.68E-04
Traris-1,2 Dichloroethylene 3.43E-02 2.OOE-02 1.71E+00 6.60E-03 2.OOE-02 3.30E-01

Diethyl Phthalate 4.119-03 1.3DEI01 3.16E-04 3.47E-0.4 1.30E+01 2.67E-05
Ethyl Benzene 4.19E-08 1.00E-01 4.19E-()7 1.48E-08 1.00E-01 1.48E-07
Lead 2.57E-08 NA O.OE400 2.02E-09 NA O.00E00O
Mercury 1.17E-11 2.OOE-03 5,87E-09 5.87E-12 2.OOE-03 2.94E-09
Tetrachloroethylene 1.23E-05 1.GOE-02 1.23E-03 6.14E-06 1.OOE-02 6.14E-04
Toluene 2.52E-08 3.OOE-01 8.39E-08 1.66E-09 3.OOE-01 5.53E-09
Trichloroethylene 9.43E-04 1.30E-02 7.25E-02 4,95E-04 1.30E-02 3.81E-02
Vinyl Chloride 8.86E-05 NA O.OOE+DO 4.43E-05 NA O.OOE.+OO
Xylenes 1.19E-07 1.00E-02 1.19E-05 3,57E-08 l.OOE-02 3.57E-06

a. CDI =Chronic Daily Intake
b, MIC =Acceptable Chronic intake
c, NA =Data not available.
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TABLE P-21

CHRONIC HAZARD INlDEX
ONSITE CHILD RESIDENTS Al SITE 2

Upper Bound Best Estimate
Indicator___________________________ ___________________________

Chfmical CDI (a) AIC (b) CDI:AIC CDI AIC CDI:AIC
(rij/k9/day) (mg/kg/day) (m)/kg/day) (mag/kg/day)

Arsenic 0.001400 NA (c) O.GOE40O 0.GD1*00 14A 0.001+00
1iariu 0.001+00 5.10E-02 0.GOO 0.001400 5.10E-02 O.00E+00
Be-nzene 2.57E-05 Nh 0.001400 1.29E-05 NA 0.001,+00

Dibutyl Pbthalate 0.001*00 1.00E-01 0.001+00 0.001400O 1.001-01 0.001400

1,1 Dichloroethylene 1.31E-05 9.001-03 1.45E-03 6.54E-06 9,00E-03 7.26E-04

Trans-1,2 Dichloroethylene 2.57E-02 2.OOE-02 1.291400 4.95E-03 2.001-02 2.48E-01
Diethyl Phthalate 3.09E-03 1.301*01 2.37E-04 2.60E-0.4 1.301401l 2.001-05
Ethyl benzene 0.001+00 1.00E-01 0.001400 0.001+00 1.001-01 0.001*00

Lead 0.001+00 NA 0.OOE+00 0.001+00 NA 0.00E400
Mercutry ().001E+00 2.00F-03 0.00E400 0.001400 2.001-03 0.001400

Tetrachloroethylono 9.21E-06 1.00E-02 9.21E-04 4.61E-06 1.00F-02 4.61E-04

Toluene 0.001+00 3.001-01 0.001+00 0.001+00 3.001-01 0.001400

Trichloroethylene 7.07E-04 1.30E-02 5.44E-02 3.71E-04 1.30E-02 2.861-02
Vinyl Chloride 6.64E-O5 NA 0.0014+00 3.32E-OS NA 0.001+00
Xylenes 0.001+00 1.001-02 0.001+00 0.001400 1.00E-02 0.001400

a. CDI Chronic Daily Intake
b. AIC Acceptable Chronic intake
c. NA Data not available.
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TABLE P-22

CHRONIC HAZARD IN1DEX FOR W~ORKERS ON SITE 2
CMIRFrEN UPPER BOUND

Inhalation-Adult oral-Adult
Indicator______________________ _____________________

Chemical CD1 (a) AIC (b) CDI:RIC CDI AN CDI:AIC
(mg/kg/ddy) (mg/kg/day) (m/kg/day) (mg/kg/eay)

Arsenic 1,75E-13 NA (c) O.00E400 6.21E-09 NA O.OOE'00
Bariumi 1.40E-11 1.40OE-04 9.98E-08 2.47E-07 5i.10f,-02 4.85EO06
Benzene 1.18E-13 NA O.O0E400 4.19E-09 NA O.00E400
Dibityl Phthalate D.OOE400 N& O.OOE+OO O.00E400 l.OOK-01 O.OOE4Wt

1,1 Dichloroethylene O.DOEiOO NA O.OOE+OO O.OOE+OO 9.OOE-0l O.OOE,0O
Trans-1,2 Dichloro,-hylene 4.26E-15 NA O.OOE+OO l.51El0 2.001-02 7.55E-09
Diethyl tuhthalate 0.001+00 NA O.OOE+OO O.O0E+OO 1.30F,401 O.GozoEo
Ethyl Benzene 2.46E-13 NA 0.001+00 8.72E-09 1.001-01 8.72E-C8
Leed 2.56Z-12 NA O.OOE+O0 1.36E-08 NA 0.COE'03
Mercir'y 9.47E-15 5.10E-05 1.86E-10 2.35E-11 2.OOE-03 1.17E-08
Tet.rachloroethylene 1.097-13 NA 0.00E400 3.86E-09 1.O01-02 3.86E-07
Toluene 1.71E-12 l.5OE+00 1.14E-12 6.04E-08 3.OOE-D1 2.01E-07
Trichloroethylene 7.58E-14 NA 0.001400O 2.68E-09 1.30E-02 2.06E-07
Vinyl Chloride 0.001+00 NA 0.001+00 0.001+0 NA O.OOE1OO
Xylenes 8.53-12 4.001-01 2.131-11 3.02E-07 1.001-02 3.02E-05

a. CDI =Chronic Daily Intake
b. AIC =Acceptable Chronic Intake
c. NA Data not availan.
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TAB~LE P-23

CHRONIC HAZARD IDEX FUR WORKERS ON SITEE 2
CURRWN - BEST ESTIMATE

Inhalation-Adult Oro]-Adult

Cminal CDI (3) hMc (b) CDI:AIC CD1 AIC CDI:AIC
(ag/kg/day) (io/kg/day) (rzg/kg,/day) (to/kg/day)

Arsenic 1.28F-13 IlA (c) O.O0E400 4.53E-09 NA O.OOF*OO
Barium 4,13N12 1.40E-04 2.95E-08 7.3!E-08 S.IOE-02 1.43E-06

Benzene 5.86E-14 NA 0.001400 2,08E-09 NA O.OOE4O3

Dibetyl Phthalate O. OOE'to NA 0.001400 0.001400 1.001E-00 0.001400
1,1 Dichloroothylene 0.001400 NA 0.001+00 O.GOEfo0 9,00E-03 0. 0E 00
Trans-1,2 Dichloroethylene 2.13E-15 NA 0.001+00 7.S5E-11 2.001-02 3.77E-09i
Diethyl Phthalat-i 0.00F+00 HA 0.001+00 0.001400 1.30E+01 0.001400
Ethyl B' nzenc 1.58E-13 NA 0.001+00 5.58E-09 1.001-01 5.58E-08
Lead 6.25E-13 NA 0.01E+00 3.32E-09 NA 0.001+00
Mercury 4,74E-15 5.M0105 9.29F-11 LVr/E-11 2.001-03 5.87E-09
Tetracnioroethylene 5.46E-14 NA 0.001+00 1.93E-09 1.001+02 1.93E-07
Toluerpe 115",E-13 t.W0100 1.02E-13 5.41E-09 3.001-01 1.80E-08
Trichloroethylene 3.79R-14 NA 0.001+00 1.34E-09 1.30E-02 1.3E-07
Vinoyl Chloride 0.301+00 NA 0.001+00 0.001+00 NAh 0.O000

a. CDI =Cnionic Daily intake
b AIC =Acceptable Chronic itake
c. HA Data not available.

P-45



TABLE P-24

CHRONIC HAZARD INDEX FOR ADULTS NEAR SITE 2

CURRENT -UPPER BOUND

Inlidlation-Adult Oral-Adult

Indicator_______________________ _______________________

Chenacal CDI (a) AIC (b) CDI:AIC CDI AIC CDI:AIC
(ra/kg/day) (rog/kg/day) (rag/kg/day) (agAg/day)

hrsenir~ 3.65E-14 NA (c) O.OOE+OO 6.21E-09 NA O.OOE+O0
bariwn 2.91E-12 1.40E-G4 2.08E-08 2.47E-07 5.lOE-02 4.85E-06

Benzene 2.47E-14 NA O.OOE4OO 4.19E-09 NA O.OOE+OO

Dibutyl Phthalate O.OOE+OO NA O.OOE-400 O.OOEIOO 1.OOE-01 O.OOE+OO
1,1 Dichloroethylene 0.00E400 NA O.OOE+OO O.O0Ef0O 9.OOE-03 O.OUE+00

Trans-1,2 Dichloroethylene 8.88E-16 HA O.DOE_+OO 1.SlE-10 2.GOE-02 7.55E-09
Diethyl Phthalate O'OEO NA O.OOE+OO O.OOE+OO 1.30E401 O.00E400
Ethyl Benzene 5.13E-14 NA O.OOE+OO 8.72E-09 I.OOE-01 8,72E-08
Lead 5.33E-13 NA O.OOEiOO 1.36E-08 NA O.00E400
Kercury 1.91E-15 5.1OE-05 3.87E-11 2.35E-11 2.OOE-03 1.17E-08
Tetrachloroethylene 2.27E-14 NA O.OOE+OO 3.86E-09 I.OOE-02 3.86E-07
Toluene 3.55E-13 1.50E+00 2.37IE-13 6.W4-08 3.OOE-01 2,OIE-07
Trichloroethylene I.58E-l4 NA O.OOE+OO 2.68E-09 1.30E-02 2,06E-07
Vinyl Chloride O.O0E*OO NA O.00Ei00 O.OOE+OO NA O,00E4OO

Xylenerr 1.78E-12 4.DOE-01 4,44E-12 3.02E-07 I.OOE-02 3.02E-05

a. CD = Chronic Daily Intake
b. AIC =Acceptable Chronic Intake,
c. NA Data not available.
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TABLE P-25

CHROHIC HAZARD INDEX FOR ADULTS NEAR SITE 2
CURRENT BEST ESTIMATE

Inhalation-Adult Oral-Adult
Indicator

Chemical CDI (a) AIC (b) CDl:AIC CDI AIC CDI:AIC
(rag/g/day) (rag/kg/day) (nV/kg/day) (rag/Kg/day)

Arsenic 2.66E-14 NA (c) O.00E400 4.53E-09 NA O.OOEO0
Barium 8.60E-13 1.40E-04 6.15E-09 1.31E-08 5.1OE-02 1.43E-06
Benzeie 1.22E-14 NA O.OOEOO 2.OBE-09 NA O.OOE+O0
Dibutyl Phthalate O.OOE+OO NA O.OOFOO O.OOE+OO l.OOE-Ol O.OOE+O0
1,1 Dlchloroethylene O.DOE+O0 NA (.OOE+0O O.OOE400 9.OOE-03 O.OOEtOO
Trans-l,2 Dichloroethylene 4.44E-16 NA O.OOE400 7.55E-11 2.OOE-02 3.77E-09
Diethyl Phthalate O.GOE400 NA O.OOE+OO O.OOE+OO 1.30E+O1 O.OOE+O0
Ethyl Benzene 3.28E-14 NA O.00E400 5.58E-09 I.OOE-Ol 5.58E-08
Lead 1.30E-13 NA O.OOE+OO 3.32E-09 NA O.00E+00
Mercury 9.87E-16 5.10E-05 1.93E-11 1.17E-11 2.OOE-03 S.87E-09

Tetrachloroethylene i.14E-14 HA O.OOE+0O 1.93E-09 1.OOE-02 1.93E-07
Toiuene 3.IBE-14 1.50E+0 2.12E-14 5.41E-09 3.OOE-O} 1.80E-08
Trichlorcethylene 7.90E-15 NA O.00E400 1.34E-09 1.30E-02 1.03E-07
Vinyl Chloride O.00E400 NA O.O0E+O0 O.OOE+00 NA O.ODEOO

Xylenes 6.77E-13 4.OOE-Ol 1.69E-12 1.15E-07 l.OOE-02 I.lSE-05

a. CDI = Chronic Daily Intake
b. AIC = Acceptable Chronic Intake
c. NA Data not available.
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TlABLE P-26

CHRONIC HAZARD INDEX FOR CHILDREN NEAR SITE 2
CURRENT -UPPER BOUND

Inhalation-Child Oral-Child
Indicator_______________________ _______________________

Chemical CDI (a) AIC (b) CDI:AIC CDI "'Ic CDI:AIC
(mg/kg/day) (mg/kg/day) (mg/kg/day) (m/kg/day)

Arsenic 2.40E-14 NA (c) O.OOE4OO 6.S2E-09 Nk O.O0E400

Barii 1.91E-12 1.40E-04 1.36E-08 2.60E-07 5.10E-02 5.09E-06
Benzene 1.62E-14 NA 0.0E400 4.40E-09 NA O.00E400

Dibutyl Phthalate O.00Ef00 NA O.OOE40O O.O0Ei00 1.OOE-0l 0.009400

1,1 Dichloroethylene O.00E400 NA O.OOE+OO O.OOE+00 9.GOE-03 O.OOE+OO

Trans-1,2 Dichloroethylene 5.83E-16 NA O.OOE+OO 1.59E-10 2.OOE-02 7.93E-09

Diethyl Phthalate O.O0E400 NA O.OOE+OO O.O0E400 1.30E+Ol O.OOE400

Ethyl Benzene 3.37E-14 NA O.OOEfOD 9.16E-09 l.GOE-0l 9.16E-08

Lead 3.50E-13 NA O.OOE+OO 3.80E-08 NA O.OOE+00

Mercury 1.30E-15 5.1OB-0S 2.54E-11 2.47E-11 2.OOE-03 1.23E-08

Tetrachloroethylene 1,49E-14 NA O.OOE+00 4.05L-09 l.OOE-02 4.05E-07
Toluene 2.33F-13 1.50E'00 1.55E-13 6.34E-08 3.GOE-01 2.11E-07

Trichioroethylene 1.04E-14 NA O.OOE400 2.82E-09 1.30E-02 2.17E-07

Vinyl Chloride O.GOE+OO NA O.OOE+0O O.00E400 NA O.00E400

Xylenes 1.17E-12 4.OOE-0l 2.91E-12 3.17E-07 l.OOE-02 3.17E-05

a. CDI =Chronic Daily Intake
h. AIC =Acceptable Chronic ln',ake
c. NA =Date not available.
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TrABLE. P-27

CHRONIC HAZARD INDEX FOR CHILDREN NEAR SITE 2
CURRENT -BEST ESTIMiATE

lInhalation-Child Oral-Child

Indicator_______________________ _______________________

Chemical CDT (a) MIC (b) CDI:AIC CDI MIC CD1:AIC
(mg/kg/day) (mg/kg/day) (r.g/kg/day) (mg/kg/day)

Arsenic 1.75E-14 NA (c) O.OOE+OO 4.76E-09 NA . +0
Barium 5.65E-13 1.40E-04 4.03E-09 7.68F.-08 5.10E-02 1.51E-06
benzene 8.02E-15 NA O.DOE-'OO 2.18E-09 NA O.OOE+DO
Dibutyl Phthalate O.10E400 NA O.ODEiOO O.OOE*tOQ 1-OOE-01 O.OOE'OO
1,1 Dichloroethylena 0-00?, U) NA O.00Ef00 O.DOE+GO 9.GOE-03 D.OOE+DO
Trans-1,2 Dichloroethylene 2.91E-16 NA O.OOE+DO 7.93E-11 2.OOE-02 3.96E-09
Diethyl Phthalate O.O0E+OO NA O.OOE+OO O.OOE+0O 1.30E+01 O.GOE+OO
Ethyl Benzene 2.15E-14 NA O.OOE+OO0 5.86E-09 1.OOE-Ol 5.86E-08
Lead 8.SSE-14 NA DOOE400 9.30E-09 NA O.OOE+OO
Mercury 6.48E-16 5.IOE-05 1.27E-11 1.23E-11 2.OOE-03 6.16E-09
Tetrachloroethylene 7.46E-15 NA O.OOE+OO 2.03E-09 3.OOE-02 2.03E-07
Toluene 2.09E-14 1.50E+00 1.39E-14 5.68E-09 3.DOE-01 1.89E-08
Trichloroethylene 5.19E-15 NA O.O0E400 1.41E-D9 1.30E-02 1.09E-07
Vinyl Chloride O.00E400 NA O.00E400 O.O0EfOO NA O.OOE+OO
Xylenes 4.44E-13 4.OOE-0l 1.11E-12 1.21E-07 l.OOE-02 1.21E-05

a. CDI =Chronic Daily Intak~e
b. MIC = cceptable Chronic ntake
c. NA Data not available.
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TABLE P-28

RISK~ FROM POTEITIAL CARCINOGENS
ONSITE ADULT RESIDENTS OR WORKERS AT SITE 2

FUTURE

Upper Bound Best Ectimte

Indicator_______________________ _______________________

Chemical CD1 (d) Potency Factor Route-Specific CDI (a) Potency Factor Route-Specific
(mg/kg/day) (I/ng/kg/day) Risk (mg/kg/day) (1/Mg/kg/day) Risk

Arsenic 4.53E-09 I.S0E401 6.79E-08 2.78E-09 1.5OE401 4.18E-08

Barim 2.26E-07 - (b) 0.OOE4OO 4.77E-08 -O.OOE+00

Benzene 3.43E-05 2.90E-02 9.0,4E-07 1.71E-05 2.90E-02 4.97E-07
Dibutyl Phthalate 3,35E-09 - .OOE+OO 2.76E-09 -O.OOE00

1,1 Dichloroethylene 1.74E-05 6.OOE-01 1.OSE-05 8.71E-06 6.OOE-01 5.23E-06
Trans-1,2 iDichloroethylene 3.43E-02 - O.OOE+0O 6.60E-03 -O.OOE*OO

Diethyl Phthalate 41.11E-03 - O.OGE'OO 3.47E-04 -O.0OEiOO

Ethyl Benzene 4.19E-08 - 0.00E-*OO 1.48E-08 -O.00E400

Lead 2.57E-08 NA (c) O.00E400 2.02E-09 NA 0.001>00
Mercury 1.17E-11 - 0.001>00 5.87E-12 - .OOE-foo
Tetrachloroethylene 1.23E-05 - 0.001>00 6.14E-06 - .0OE+00
Toluene 2.52E-08 - 0.OOE+O0 1.66E-09 - .O000
Trichloroothylene 9.43E-04 IIE-02 1.04E-05 4.95E-04 l.1OE-02 5.45E-06
Vinyl Chloride 8.86E-05 2.30E+00 2.04E-04 4.43E-05 2.30E+00 1.02E-04
Xylenes 1.19F.-07 - .OOE+0 3.57E-08 - .O000

a. CD1 Chronic Daily Intake
b. Not applicable to ccmpound

c. NA =Data not available.
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',,.BLE P-29

RISK FROM POTENTIAL CARCINOGENS

ONSITF CHILD RESIDENTPS AT SITE 2
FUTRME

Upper Bound Best Estimate

Indicator_______________________

Chemical CDI (a) Potency Factor Route-SpeciIc CDI Potency Factor Route-Specific

(rag/kg/day (1/rcg/kg/day) Risk (Mr/kg/day) (1/mg/kg/day) Risk

Arsenic 0.001400 1.50E+01 0.00K+00 0.031+00 1.50E+01 0.001+00

Bariurn 0.001400 - (b) 0.001400 0.001400 0.001400

Benzene 2.57E-05 2.90E-02 7.46E-07 1.29E-05 2.90E-02 3.73E-07

Dibutyl PhthalatC 0.001400 -0.001'00 0.001400 - .001400

1,1 Dichloroethylene 1.31E-05 6.001-01 7.84E-06 6.541-06 6.001-01 3.921,-06

Trans-1,2 Dichloroethylene, 2.57E-02 - 0.00140 4.95E-03 - .00140

Diethyl Phthalate 3.09E-03 - 0.00400 2.60E-04 O .001400

Ethyl Benzene 0.001400 - 0.001400 0.00po00 0.00E*00

Lead D.00E+00 NA (c) 0.00+0 000400 O.EA1 O.0EO0

Mercury 0.001+00 - 0.001*00 0.001+00 -0.1003

Tetrachloroethylene 9.21E-06 - D.001+00 4.61E-06 0.03E+00
Toluene 0.00E400 - 0.001400 0.001t003 M- 0.3

Trichloroethylene 7.07E-04 1.10-02 7.78PE-06 M.71-04 M.1L-02 4.081-06

Vinyl Chloride 6.64E-05 2.301400O 1.53E-04 3.32E-05 2.30E+00 7.64E-05

xylenes 0.001E400 - .001*00 0.OCE400 -0.00E400

a. CDI =Chronic Daily Intake
b. Not applicable tocaon
c. NA -Data not availamble.
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TABLE P-30

RISY FROM POTENITIAL ChRCi1OGD NS FOR 9ORlKERS ON SITE 2

CURRENT - UPPER BOUND

Inhalation-Ad,:lt Oral-Adult

Indicator

Chemical CDT (a) Potency Factor Route -Specific CDI Potency Factor Route-Specific

(M/kg/day) 'l/mg/kg/day) Risk (mg/kg/day) (1/mg/kg/day) Risk

Arsenic 1.75E-13 S.OOE4OI 8.76E-12 6.21E-09 I. 50E+O 9.31E-O8

Bariums 1.40E-11 - (b) O.00E400 2.47E-07 O.OOE4O

Benzene 1.18E-13 2.90E-02 3.43F.-l5 4.19E-09 2.90E-02 1.22E-10

Dibutyl Phthalate O.D0E4D0 O.OOEfOO O.ODE+00 - O.OE4OO

1,1 Dichloroethylene O.OOE+00 1.16E400 O.OOE40O 0.00EiO0 6.OOE-Of O.OOE+0

T-ans-l,2 Dichloroethylene 4.26E-15 O.OOE+ O 1.51E-10 - O.OOE40

Diethyl Phthalate O.0E400- O.00E400 O.GOE00O O.OOEO0

Ethyl Benzene 2.46E-13 O.OOE400 8.72E-09 O.OOE+O0

Lead 2.56E-12 NA (c) O.OOE+OO 1.36E-08 NA O.OOE*OO

Mercury 9.47E-15 O.OOE+O0 2.35E-11 O.OE+O0

Tetrachloroethylene 1.09E-13 O.OOE+O0 3.86E-09 O.0OE+00

Toluene 1.71E-12 O.OOE+O0 6.04E-08 O.OOE+O0

Trichloroethylene 7.58E-14 NA O.OOE+OO 2.68E-09 I1.OE-02 2.95E-11

Vinyl Chloride O.OOE400 2.50E-02 O.OE+OO O.OOE+O3 2.30E+OO 0,OOE+OO

Xylenes 8.53E-12 O.OOE+OO 3.02E-07 O.OOE+O0

a. CDI = Chronic Daily Intake

b. Not applicable to opouni

c. NA = Data not available
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TABLE P-31

RISK FROM POTENTIAL CARCINOGENS FOR WORKERS ON SITE 2
CURRENT - BEST ESTIMATE

Inhalation-Adult Oral-hdult
Indicator _____________________

Chemical CDI (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific
(mg/kg/day) (1/mg/kg/day) Risk (mg/kg/day) (1/mg/kg/day) Risk

Arsenic 4.13E-12 5.00E401 2.06E-10 4.53E-09 1.50E+01 6.79E-08
Bariumc 5.86E-14 - (b) O.OOE400 7.31E-08 -O.00Ef00

Benzene O.00E400 2.90E-02 O.OOE-'OO 2.08E-09 2.90E-02 6.02E-ll

Dibutyl Phthalate O.OOE+OO O.00E'00 O.OOE-fOO -O.OOE4OO

1,1 Dichloroethylene 2.13E-15 1.16E400 2.47E-15 O.OOE+OO 6.OOE-O1 O.OOE+OO

Trans-1,2 Dichloroethylene O.OOE+OO - O.OOE40O 7.55E-I11 O.OOE+OO
Diethyl Phthalate 1.58E-13 - O.OOF.4OO O.00E400 -O.OOE+OO

Ethyl Benzene 6.25E-13 - O.00E400 5.58E-09 -O.00E400

Lead 4.74E-15 NA (c) 0.OOE+00 3.32E-09 NA O.OOE4OO
Mercury 5.46E-14 - O.OOE'OO 1.17E-11 -O.00E400

Tetrachloroethylene 1.53E-13 - O.OOE*OO 1.93E-09 -O.OOE+0

Toluene 3.79E-14 - 0.001400 5.41E-09 - .001400
Trichloroethylene 0.001+00 NA 0.001+00 1.34E-09 1.10E-02 1.48E-11
Vinyl Chloride 3.25E-12 2.S01-02 8.13E-14 0.001+00 2.30F,+00 0.001+00
:Ylenes 0.001400 - .001+00 1.15E-07 -O.OOE*OO

a. CDI =Chronic Daily intake

b. Not applicable to comound
c. NA Data not available
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TABLE P-32

RISK FROM POTENTIAL CARCNOGENS FOR ADULTS NEAR sIr 2

CURRENT - UPPER BOUND

Inhalation-Adult Oral-Adult

indicator
Chemical CDI (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific

(ng/kg/day) (1/mg/kg/day) Risk (mg/kg/day) (1/mg/kg/day) Risk

Arsenic 3.65E-14 S.OE+Ol 1.83E-12 6.21E-09 1.50E+OI 9.31E-08

Barium ?.91E-12 - (b) O.OOE400 2.47E-07 O.OOE4O0

Benzene 2.47E-14 2.SOE-02 7.15E-16 4.19E-09 2.90E-02 1.22E-1O

Dibutyl Phthalate O.OOEMO O.OOE+OO O.OOE+OO - O.OOE+O0

1,1 Dichlimoethylene O.OOE4O0 .16MEO0 O.OOE4O0 O.OOE400 6.OE-Of O.OOE+OO

Trans-1,2 Dichloroethylene B.BBE-16 0.OOE'00 1.S1E-1O - O.OOE+OO

Diethyl Phthalate O.OOE+OO - O.OOE*OO O.OOE+O0 - O.OOE+O0

Ethyl Benzene 5.13E-14 - O.OOE+O0 8.72E-09 O.OOE+O0

Lead 5.33E-13 NA (c) O.OOE+OO 1.36E-08 NA O.OOE400

Mercury 1.97E-15 - O.OOE400 2.35E-11 -O.OOE+OO

Tetrachloroethylene 2.27E-14 - O.OOE*OO 3.86E-09 O.OOE400

Toluene 3.55E-13 - O.OOE*O0 6.04E-08 O.OOE+O0

Trichloroethylene 1.SBE-14 NA O.00E+00 2.68E-09 I.IOE-02 2.95E-11

Vinyl Chloride O.OOE4O0 2.SOE-02 O.OOE400 O.OOE+OO 2.30E400 O.OOE+OO

Xylenes 1.78E-12 - O.OOEOO 3.02E-07 O.OOE+O0

a. CDI = Chronic Daily Intake

b. Not applicable to compound

c. NA = Data not available.
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TABLE P-33

RISK FROMi POTENTIAL CARCINOGENS FOR ADULTS NEAR SITE 2
CURRENT - BEST ESTIMATE

Inhalation-Adult Oral-Adult

Indicator

Chemical CDI (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific
(,rg/kg/day) (1/m g/day) Risk (rng/kg/day) (1/ms/kg/day) Risk

Arsenic 2.66E-14 5.00E401 1.33E-12 4.53E-09 1.5OE4Of 6.79E-08

Barius 8.60E-13 - (b) O.O0E+OO 7.31E-08 O.00E400

Benzene 1.22E-14 2.90E-02 3.54E-16 2.08E-09 2.90E-02 6.02E-1I1

Dibutyl Phthalate O.OOE+O0 - O.OOE400 O.OOE+OO O.OOE'OO
1,1 Dichloroethylene O.00E 00 1.16E400 O.OOE+OO O.OOE4OO 6.OOE-Of O.OOEiDO

Trans-1,2 Dichloroethylene 4.44E-16 - O.00E400 7.SSE-11 O.DO0E+OO
Diethyl Phthalate O.OOE400 - O.OOE+OO O.OOE+OO O.OOE+OO

Ethyl Benzene 3.28E-14 - 0.OOE+O 5.58E-09 O.00E400

Lead 1.30E-13 NA (c) O.OQlE400 3.32E-09 NA O.OOE+OO

Mercury 9.87E-16 - O.OOE+OD 1I.7E-11 O.00E400
Tetrachloroethylene 1.14E-14 - O.OOE400 1.93E-09 O.OOE-*O

Toluene 3.18E-14 - O.OOE4O0 5.41E-09 O.OOE+O0

Trichloroethylene 7.90E-15 NA O.OOE+OO 1.34E-09 IE-02 1.43E-11

Vinyl Chloride O.OOE+O0 2.50E-02 O.OOE+O0 O.00E400 2.30E+00 O.00.0o
Xylenes 6.77E-13 O.OOE+O0 1.15E-07 - 0.00E400

a. CDI Chronic Daily Intake
b. Not applicable to ccsspound
c. NA = Data not available.
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TFABLE P-34

RISK FROM POTENTIAL CARCINOGENS FOR CHILDREN NEAR SITE 2
CURRENT - UPPER BOUND

Int. lation-Child Oral-Child

indioator_______________________

Chernical CD1 (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific
(rvj/kg/dc-j) (1/sgfkg/day) Risk (rrg/kg/day) (1/irg/kg/day) Risk

Paienic 2.40E-14 S.OOKIOl 1.20E-12 6.52E-09 l.SDK+Ol 9.77E-08
Barium 1 .91E-12 - (b) 0.00E+00 2.60E-07 -O.OOE4(O

benzene 1.62E-14 2.90E-02 4.69E-16 4.40E-09 2.90E-02 1.28K-10

Dibutyl Phthalate 0.G0E400 - .00E400 O.OOK+O O.OOEDOO

1,1 Dichloroethylene O.00Ei00 l.16E400 0.00E+00 O.OOE+00 6.00K-Cl O.6OE400

'rans-l,2 D~chloroethylene 5.83E-16 - 0.00E400 1.59K-iD0 O.GOE+O0

Diethyl Phthalate O.OOE+00 - O.O0K400 0.OOE+OO -O.OOE*OO

Ethyl Benzene 3.37E-14 - 0.00E400 9.16E-09 -O.0OE400

Lead 3.50E-13 NA (c) D.0OE+0O 3.80E-08 NA O.CCOO00

Mercury 1.30E-15 - 0.CCOE+OO) 2.47E-11 - .OOE400

Tetrachioroethylene 1.49E-14 - O.OOE400 4.05E-09 -O.O0Kitoo

Toluene 2.33E-13 - O.00EiO0 6.34E-08 - .00K400

Trichloroethylene 1.04E-14 NA O.00K400 2.82E-09 1.lCE-02 3.10E-11
Vinyl Chloride C.COE+OD 2.50E-02 0.C0OE-CO C.OOE+OO 2.30Ei00 O.COE+OO
Xylenes: 1.17E-12 - .DOK400 3.17E-07 -O'O400

a. CDI =Chronic Daily Intake
b. Not applicable to caipound
c. NA =Data not available.
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TABLE P-35

RISK FROM POTENTIAL CARCINOGENS FOR CHILDREN NEAR SIlT 2
CURRENT - BEST ESTIMATE

Iiihalation-Child Oral-Child
indicator______________________ _____________________

Chemical CDI (a/ Potency Factor Route-Specific CDI Potency Factor Route-Specific
(mv/kg/day) (1/mrg/kg/day) Risk (mg/kg/day) (I/ag/kg/day) Risk

Arsenic 1.75E-14 S.OOE40l 8.74F-13 4.76E-09 1.50E+01 7.13E -08
Bariums 5.65E-13 - (b) O.OO^E4OO 7.68E-08 O.OOE+0O
Benzene 8.02F.-15 2.90E-02 2.33E-)6 2.18E-09 2.90E-02 6.32E-11
Dibutyl Phthalate 0.005+00 - .OOE+OO 0.005+00 - .005+00
1,1 Dichloroethylene O.OOE+OO 1.16E400 O.OOE+.0o O.OOE+OO 6.005-01 0.O000
Trans-1,2 Dichloroethylene 2.91E-16 - O.OOE4OO 7.93E-11 - .005400
Diethyl Phthalate 0.OOE+OO - 0.005+00 0.005+00 - .005400
Ethyl Benzene 2.15E-14 - 0.005400 5.86E-09 - .05+0
Lead 8.55E-14 NA (c) O.00E4OO 9.30E-09 NA 0.005400

Mercury 6.48F-16 - O.00E400 1.23E-11 0.005+00

Tetrachloroethylene 7.46E-15 - O.OOE+OO 2.03E-09 O .005+00

Toluene 2.09E-14 - 0.005400 5.68E-09 - .000

Trich~loroethylene 5.19E-15 VA 0.005400 1.41E-09 1.105-02 1.55E-11
Vinyl Chloride 0.005400 2.50E-02 0.005+00 0.005*00 2.30E+00 0.005+00
Xylenes 4.44E-13 0 .0011+00 1.21E-07 -O.OOE+O

a. CDI =Chronic Daily Intake
b. Not applicable to cc*rpound
c. NA Data not available.
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SECTION P.3
SITE 3 RISK ASSESSMENT TABLES

This section contains the risk assessment work sheets for Site 3.
P.3.1 Site 3 Indicator Chemical Selection

Data used in the selection of indicator chemicals were compiled from the
Remedial Investigation performed at the Base by ES in 1988, the 1986 Phase II
Stage 2 study (Dames & Moore, 1987) and the 1983 Phase 11 Stage 1 study
(Weston, 1984). These data are summarized in Table P-36, while Tables P-37
through P-40 step through the USEPA selection process.
P.3.2 Site 3 Estimation of Chemical Intake for Each Pathway

Tables P-41 through P-47 summarize the upper bound and best estimate
chronic daily intakes from each potential pathway for each population at risk,
as calculated from the maximum and average indicator chemical concentrations,
respectively.
P.3.3 Site 3 Estimation of Total Chemical Intake for Each Exposure Route

Chronic daily intakes for pathways categorized as oral or inhalation
routes were summed to yield total chronic daily intake via a particular route

for a target population. Tables P-48 through P-52 present the total chemical
intake for each exposure route.

P.3.4 Site 3 Characterization of Risk From Noncarcinogens
Tables P-53 through P-58 present the chronic hazard index values for

each target population.
P.3.5 Site 3 Characterization of Risk From Potential Carcinogens

Tables P-59 through P-64 present the risk from potential carcinogens
for each target population.
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TABLE P-41

FUTUJRE EXPOSURE POINT MNAKE VIA INGESTION OF SOIL AT DEPTH
FOR WOXRKERS AT SITE 3

Indicator Chemical Fraction Human Intake Chronic Daily Intake
Indicator Concentration (mg/kg) Absorbed Factor (mrg/kg/dIay)
Chemical ____________ Into Body (kg/day/kg) _____________

Maximum Representative Upper Bound Best Estimate

Arsenic ND (b) ND l.00Ei00 1.68E-09 O.OOE+OO O.OOE+OO

Barium 1.20E+02 4.85E40O1 5.00E-0l 8.39E-10 1.01E-07 4.07E-08
Benzene ND ND 1.00E+00 1.68E-09 O.OE+OO O.OOE+OO
Cadmium l.10E401 8.99E+00 8.OOE-02 1.34E-10 1.4bE-09 1.21E-09
Chranium 3.80E401 2.82E+01 S.OOE0O1 8.39E-10 3.19E-08 2.37E-08

4I,4' DDT 1.10E-01 4.88E-02 l.OOE+00 1.68E-09 1.85E-10 8.18E-1l

1,1 Dichloroethane 2.50E-04 1.25E-04 1.ODE+OO 1.68E-09 4.19E-13 2.10E-13

1,1 Dichloroethylene ND ND 1.OOE+OO 1.68E-09 O.OOE400 O.OOE+OO

Trans-1,2 Dichioroethylene N4D ND 1.00E+00 1.68E-09 0.005+00 0.00E+00

Lead 8.20E+00 4.27E+00 1.50E-01 2.52E-10 2.06E-09 1.07E-09

Mercury NI) ND 7.OOE-02 1.17E-10 0.005+00 0.005+00

Tetrachloroethylene 4.10E-04 2.05E-04 1.00E+00 1.68E-09 6.88E-13 3.44E513
1,1,1 Trichloroetbane ND ND 1.00E+00 1.68E-09 0.005+00 0.005+00

Trichloroethylene 4.OOE-03 3.75E-02 1.005+00 1.685-09 6.71E-12 6.295-11

Vinyl Chloride ND ND 1.05+00 1.685-09 0.005+00 O.OOE+00

d. ND =Not betec~.ed
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TABLE P-42

FUTURE EXPOSURE POINT INTAKE VIA INGESTION OF GROUND WATER AS DRINKING WATER
FOR ONSITE ADULT RESIDENTS OR WORKERS AT SITE 3

Indicator Chemical Fraction Human Intake Chronic Daily Intake
Indicator Concentration (mg/L) Absorbed Factor (mg/kg/day)
Chemical _____________(L/day/kg) _____________

Mlaximum Representative Upper Bound Best Estimate

Arsenic ND (a) ND l.OOE+OO 2.86E-02 O.OOE'OO O.OOE+OO
Barium l.OOE+00 6.33E-01 5.COE-0l 1.43E-02 1.43E-02 9.04E-03
Benzene 3.60E-02 1.02E-02 1.OGE+OO 2.86E-02 1.03E-03 2.90E-04
cadmium HD ND B.OOE-02 2.29E-03 O.OOE+OO O.O0E+OO
Chromium 7.10E-01 3.05E-01 S.OOE-Ol 1.43E-02 l.01E-02 4.36E-03
4,41 DDT ND ND l.O)OE+0O 2.86E-02 O.OOE 0O O.OOE+OO
1,1 Dichloroethane 3.1OE-O3. 1.1lE-01 1.OOE+OO 2.86E-02 8,86E-03 3.16E-03
1,1 Dichloroethyleiie 5.80E-02 2.16E-02 1.OOE+OO 2.86E-02 1.66E-03 6.18E-04
Trans-l,2 Dichloroethylene 4.50E-01 1.23E-01 l.O0E+OO 2.86E-02 1.29E-02 3.53E-03
Lead 3.OOE-02 l.50E-02 1.50E-01 4.29E-03 l.29E-Ml 6.43E-05
Mercury ND ND 7.OOE-02 2.OOE-03 O.OOE400 O.OOE+OD
Tetrachioroethylene l.OOE+OO 4.06E-01 l.OOE+OO 2.86E-02 2.86E-02 1.16E-02
1,1,1 Trichloroethane 3.10E+00 1.08E+00 l.OOE+OO 2.86E-02 8.86E-02 3,09E-02
.richloroethylene 7.90E-01 8.89E-02 l.OOE+OO 2.86E-02 2.26E-02 2.54E-03
V.nyl Chloride 9.10E-03 4.98E-03 1.OOE+0O 2.86E-02 2.60E-04 1.42E-04

a. ND =Not Detected

P,-74



TABLE P-43

FUTURE EXPOSURE POINTr I'TAKE VIA INGESTION OF GROUND WATER AS DRINKING WATER
FOR CHILD RESIDENTS AT SITE 3

Indicator Chemical Fraction Human Intake Chronic Daily Intake
Indicator Concentration (Nm/L) Absorbed Factor (Nm/kg/day',
Chemical _____________(L/day/kg) _____________

Maximum Representative Upper Bound Best Estimate

Arsenic ID (a) ND l.OOEfOD 2.14E-02 O.OOEi0O O.OOE+OO
Barium I.00E400 6.33E-01 5.OOE-01 1.07E-02 1.07E-02 6.78E-03
Ber-ene 3.60E-02 1.02E-02 1.0OE+00 2.14E-02 7.71E-04 2.18E-04
Cadmium ND ND 8.OOE-02 1.71E-03 O.OOE4OO O.OOE+OO
Chromium 7.10E-01 3.05E-01 5.00E-01 1.07E-02 7.61E-03 3.27E-03
4,4' DD1T ND NDl l.OOE+0O 2.14E-02 O.OOE+OO O.OOE+0O

1,1 Dichloroethane 3.10E-01 1.11E-01 1.OOE+00 2.14E-02 6.64E-03 2.37E-03

1,1 Dichloroethylene 5.80E-02 2.16E-02 i.OOE4O0 2.14E-02 1.24E-03 4.64E-04

Trans-1,2 Dichloroethylene 4.50E-01 1.23E-01 1.00E400 2.14E-02 9.64E-03 2.65E-03
Lead 3.COE-02 1.50E-02 4.0OE-Ol 8.57E-03 2.57E-G4 1.29E-04

Mercury ND ND 7.OOE-02 1.50E-03 O.OOE+OO O.OOE+OO
Tetrachioroethylene 1.0OEiO0 4.06E-01 l.OOE+0O 2.14E-02 2.14E-02 8.71E-03
1,1,1 Trichioroethane 3.10E+00 1.08E+00 l.OOE+0O 2.14E-02 6.64E-02 2.32E-02
Trricbloroetbylene 7.90E-01 8.89E-02 1.00E+00 2.14E-02 1.69E-02 1.90E-03
Vinyl Chloride 9.10E-03 4.98E-03 l.GOE+40O 2.14E-02 1.95E-04 1.07E-04

a. ND =Not Detected
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TABLE P-44

CURRENT EXPOSURE POINT INTrAKE VIA INGESTION OF SURFACE SOILS
FOR WORKERS AT SITE 3

Indicator Chemical Fraction Human Intake Chronic Daily Intake
Indicator Concontration (mg/kg) Absorbed Factor (mg/kg/day)
Chemical ____________ Into Body (kg/day/kg) _____________

Maximum Representative Upper Bound Best Estimate

Arsenic NiD (a) HD 1.OOE+OO 1.68E-09 O.OOE+OO O.OOE-*OO
Barium 1.21E+02 6.98E+01 S.ODE-01 8.39E-10 1.01E-07 5.85Z-08
Benzene 9.OOE-O1 4.50E-Ol 1.OOE+00 1.68E-09 1.51E-09 7.55E-10
Cadim 1.94E+01 1.04E+01 8.OOE-02 1.34E-10 2.60E-09 1.40E-09
Chromium 4.43E+01 3.19E+01 S.OOE-01 8.39E-10 3.72E-08 2.67E-0,0
4,4' DDT' S.OOE-O1 8.94E-02 l.OOE+00 1.68E-09 8.39E-10 1.50E-10
1,1 Dichloroethane 2.20E-02 1.35E-02 1.OOE+0O 1.68E-09 3.69E-Il 2.26E-11

1,1 Dichloroethylene 3.70E-02 1.95E-02 l.G0E400 1.68E-09 6.21E-11 3.27E-11

Trans-1,2 Dichloroethylene 1.40E-02 1.00E-02 l.OOE+0D 1.68E-09 2.35E-11 1.68E-11
Leaid 3.03E40O1 9.70E+00 1.50E-01 2.52E-10 7.62E-09 2.AAE-O9
Mercury 2.80E-01 1.40E-01 7.OOE-02 1.17E-10 3.29E-11 1.64E-11
'retrachloroethylene 3.OOE+00 8.23E-02 l.OOE+00 1.68E-09 5.03E-09 1.38E-10

1,1,1 Trichloroethane 2.10E-01 4.89E-02 1.OOE+OO 1.68E-09 3.52E-10 8.21E-11
Trichioroethylene 9.40E-01 1.93E.-Ol 1.OOE-tOO 1.68E-09 1.58E-09 3.24E-10
Vinyl Chloride ND ND 1.OOE+OO 1.68E-09 O.00E4-OO O.00E400

a. ND =Not Detected
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TABLE P-46

CURRENT EXPOSURE POINT IN'TAKE VIA INGESTION OF SURFACE IqATE. DURING RECREATION
FOR ADULTS NEAR SITE 3

Indicator Chemical Fraction iwan Intake Chronic Daily Intake
Indicator Concentration (ug/L) Absorbed Factor (mg/kg/day)

ChmclMaxinumn Representative (Ldyk) Upper Bound Best Estimat.e

Arsenic 2.OOE-02 l.OOE-02 1.OOE+OO 3.63E-05 7.?7E-07 3.63E-07
Barium 6.00E-01 3.50E-01 5.OOE-01 1..82E-05 1.09E-05 6.36Z-06
Benzene HD (a) ND 1.OOE+O0 3.63E-05 O.OOE+OO O.ODEtOO

Cadmaum 1.40E-01 l.OE-Ol 8.OOE-02 2.91E-06 4.07E-07 2.91E-07
chromeium 2.OOE-Oi 1.OOE-01 S.OOE-0l 1.82E-05 3.63E-06 1.82E-06
4,41 DDT1 ND N!) l.OOE+00 3.63E-05 O.30E±OO O.OOE+OO
1,1 Dichloroethane 3.70E-02 2.04E-02 1.00Z+00 3.63E-05 1.34E-06 7.41Z-07
1,1 Dichloroethylene 3.50E-02 1.68E-02 1.O0E+00 3.63E-05 1.27E-06 6.11E-07
Trans-1,2 Dichloroethylene 8.20E-02 5.41E-02 l.0OE+OO 3.63E-05 2.98E-06 1.97E-06
Lead 7.60E-01 3.13E-01 1.SOE-01 5.45E-06 4.14E-06 1.71E-06
Mercury HD ND1 7.OOE-02 2.54E-06 O.OOE+00 O.OOE+00
Tetrachloroethylene l.OOE-02 7.30E-03 I.OOE+OO 3.63E-05 6.6Z~ C7 2.65E-07
1,1,1 Trichloroethane 1.40E-t00 6.01E-01 l.OOE+00 3.63E-05 5.09E-05 2.18E-05
Trichloroethylene 7.40E-01 3.56E-01 l.OOE+OO 3.63E-05 2.69E-05 1.29E-05
Vinyl Chloride 6.00E-03 4.60E-03 l.OOE+OO 3.63E-05 2.18E-07 1.67E-07

a. ND Not Detected

P-78



TABLE P-47

CURRENT EXPOSUPE POINT INTAKE VIA INGESTION OF SURFACE WATER DURING RECREATION

FOR C11ILDREN NEAR SITE 3

Indicator Cheical Fraction Hluman Intake Chronic Daily Intake
Indicator Concentration (mg/L) Absorbed Factor (crg/kg/day)
Chemical ______________(L/day/kg) ______________

Maxinmur Representative Upper Bound Best Estimfate

Arsenic 2.OOE-02 l.GOE-02 l.GoEfoD 1.91E-04 1.82E-06 1.91E-06

Barium 6.OOE-01 3.50E'-0l 5.00Z-01 9.54E-05 5.72E-05 3.34E-05
Bemnz~e ND (a) ND 1.OOE+OO 1.91E-04 O.OOE+OD O.OOE+00
Cadmiv.i 1.40E-01 1100E-01 B.OOE-02 1.53E-05 2.14E-06 1,53E-06
Chcmium 2.OOE-0i l.OOE-0l 5.OGE-01 9.54E-05 1.91E-05 9.54E-06

4,4' DDT1 ND NI) l.OOE,+00 1.91E-04 O.ODEioo O.OOE+OO
1,1 Dichloroethane 3.70F-02 2.04E-02 1.005+00 1.91E-04 7.06E-06 3.89E-06

1,1 Dichioroethylene 3.50E-02 1.68E-02 l.00E+OO 1.91E-04 6.68E-06 3.21E-06

Trans-1,2 Dichloroethy.ene 8.20E-02 S.41E-02 1.OOE400 1.91E-04 1.56E-05 1.03E-05
Lead 7.60E-01 3.13E-01 4.005-01 7.63E-O5 5.80E-05 2.39E-05

Mercury ND ND 7.00E-02 1.34E-05 0.00E+00 0.AOE+0O

Tetrachloroetbylene 1.005-02 7.30E-03 l.00E+00O 1.91E-04 1.91E-06 1.39E-06
1,1,1 Trichlorcethane 1.40E+00) 6.01E-01 1.OOE,0O 1.91E-04 2.67E-04 1.15E-04

Trichloroethylene 7.40E-01 3.56E-01. 1.005+00 1.91E-04 1.41E-04 6.79E-05
Vinyl Chloride 6.C'OE-03 4.60E-03 1.005400 1.91E-04 1.14E-06 8.78E-07

a. N) Not Detected
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TABLE P-48

FUl'fJRE TOTAL CHRONIC INTAXE

ONSINE ADULT RESIDEFBS OR WORKERS AT SITE 3

Ingestion of Ingestion of Total Chronic Daily Intaxes

Soil at Depth Ground Water Ingestion Route

(m,/kg/day) (fg/kg/day) (mg/kg/day)

Indicator
Chemical Upper Bound Best Estimate Upper Bound Best Estimate Upper Bound Best Estimate

Arsenic O.OOE400 O.OOE+OO O.OOE+0O O.OOE'O0 O.OOE+00 O.OOE+(D

Mirium I.OIE-07 4.07E-03 1.43E-02 9.04E-03 I.43E-02 9.04E-03

Benzeoe O.OOE400 O.OOEOO 1,03E-03 2.90E-04 1.03E-03 2.90E-04

Cadmium 1.48E-09 1.21E-09 O.OOE+O0 O.OOE+OO 1.48E-09 1.21E-09

Chromium 3.19E-08 2.37E-08 I.OIE-02 4.36E-03 I.OIE-02 4.36E-03

4,41 DOT 1.85E-10 8.18E-11 O.OOE+00 O.OOE+O0 1.85E-10 8.18E-11

1,1 Dichloroethane 4.19E-13 2.IOE-13 8.86E-03 3.16E-03 8.86E-03 3.IGE-03

1,1 Dichloroethylene O.OOE+O O.OOE+O0 1.66E-03 6.18E-04 1.66E-03 6.18E-04

Trans-l,2 Dichloroethylene O.OOEtOo O.OOE400 1.29E-02 3.53E-03 1.29E-02 3.53E-03

Lead 2.06E-09 1.07E-09 1.29E-04 6.43E-05 I.29E-04 6.43E-05
Mercury O.OOE+OO O.OOE+O0 O.OOE+OO O.OOENOO OOOE+OO O.OOE+O0

Tetrachlorothylene 6.88E-13 3.44E-13 2.86E-02 I.16E-02 2.86E-02 . 16E-02

1,1,1 Trichloroethane O.OOE+O0 O.00E*O0 8.86E-02 3.09E-02 8.8E-G7 3.09E-02

Trichloroethylene 6.71E-12 6.29E-11 2.26E-02 2.54E-03 2.26E-02 2.54E-03
Vinyl Chloride O.OOEtO0 O.OOE+OO 2.60E-04 1.42E-04 2-6E-04 1.42E-04
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TABLE P-49

FUTURE TOTAL CHRONIC INTAKE
ONSITE CHILD RESIDENTS AT SITE 3

Total Chronic Daily Intakes

Ingestion Route
(mg/kg/day)

licator
-temical Upper Bound Best Estbmte

Arsenic O.O0E+OO O.OOE+00
Barium 1.07E-02 6.78E-03
Benzene 7.71E-04 2.18E-04
cadmium O.OOE+00 O.OOE+OO
Chromnium 7.61E-03 3.27E-03
4,41 DDT O.OOE+'OO O.QOE+0O
1,1 Dichloroethane 6.64E-03 2.37E-03
1,1 Dichloroethylene 1.24E-03 4.64E-04
Trans-l,2 Dichloroethylene 9.64E-03 2.65E-03

Lead 2.57E-04 1.29E-04
Mercury 0.05+00 0.O0E+00
Tetrachioroethylene 2. 14E-02 8. 71E-03
1,1,1 Trichioroethane 6.64E-02 2.32E-02
Trichloroethylene 1.69E-02 1. 90E-03
Vinyl Chloride 1.95E-04 1.07E-04
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TABLE P-5O

TOTAL CHRONIC INTAKE FOR WORKERS AT SITE 3
CURRENT

Total Chronic Daily Intakes Total Chronic Daily Intakes
Oral Route Inhalation Route

(mg/kg/day) (mg/kg/day)

Indicator
Chemical Upper Bound Best Estimate Upper Bound Best Estimate

Arsenic O.OOE+00 O.OOEiOO O.OOE+OO O.OOt>fOO

Barium 1.01E-07 5.85E-08 O.OOE+CO O.OOE,00
Benzene 1.51E-09 7.55E-10 O.OOE+OO Q.OOE+OO
Cadmium 2.60E-09 1.40E-09 O.ODE+00 O.OOE+0O
Chromium 3.72E-08 2.67E-08 O.OOE+OO 0.OOE+OO

4,41 DDT 8.39E-10 l.S0E-lO Q.OOE+0O O.GOE+OO
1,1 Dichloroethane 3.69E-11 2.26E-11 1.5lE-1l 8,32E-12
1,1 Dichloroethylene 6.21E-11 3.27E-11 1.44E-11 6.93E-12
Trans-1,2 Dichloroethylene 2.35E-11 1.68E-11 3.38E-11 2.23E-11
Lead 7.62E-09 2.44E-09 O.OOE+OO O.OOE+OO

Mercury 3.29E-11 1.64E-11 O.OOE+OO O.OOE+OO

Tetraichloroethylene 5.03E-09 1.38E-10 3.15E-12 2.30E-12
1,11,1 Trichloroethane 3.52E-10 8.21E-11 4.93E-10 2.11E-10

Trichioroethylene 1.58E-09 3.24E-10 2.62E-10 1.26E-10

Vinyl Chloride O.OOE+OO O.OOF.+OO 3.07E-12 2.35E-12

P-82



TABLE P-b1

TOTAL CHRONIC INTAKE FOR ADULTS NEAR SITE 3

CURRENT

Total Chronic
Daily Intake
Oral Route

(rog/kg/day)
Indicator

Chemical
Upper Bound Best Estimate

Arsenic 7.27E-('7 3.636-07

Bari= i.09E-05 6.36E-06
Benzene P OOE+O0 O.OOE+O
Cadmium 4.07E-07 2.91E-07

Chromium 3.63E-06 1.32E-06

4,4' DDT .OOEit.) 9.OOE400

1,1 Dichloroethane 1.34E-06 7.41E-01
1,1 Dichloroethylene 1.27E-06 6.I1E-07

Trans-i,2 Dichloroet)3 , lene 2.98E-06 1.97E-06

Lead 4.12t-06 1.71E-06
Mercury O.OOE+OQj O.OOE+O0
Tetrachloroethylcae 3.63E-07 2.65E-07
1,1,1 Trichloroethane 5.09E-05 2.18E-05

Trichloroethylene 2.69E-01 1.29E-05

Vinyl Chloride 2.18E-07 1.67E-07

P
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TABLE P-52

TOTAL CHRONIC INTAKE FOR CHILDREN NEAR SITE 3
CURRENT

Total Chronic
Daily Intake
Oral Route

* (mg/g/day)
Indicator _______________

Chemical
Upper Bound Best Estimate

Arsenic 3.82E-06 1.91E-06
Barium 5.72E-05 3.34E-05
Benzene O.00E100O O.OOE400

Cadmium 2.14E-06 1.53E-06

Chromnium 1.91E-05 9.54E-06
4,4' DDT O.OOE+O0 11.JOE400

1,1 Dichloroethane 7.06E-06 3.89E-06

1,1 Dichloroethylene 6.68E-06 3.21E-06
Trans-l ,2 Dichloroethylene 1. 56E-05 1 .03E-05
Lead 5.80E-05 2.39E-05
Mercury O.00E400O O.OOE*0O
Tetrachloroethvlene 1 .91E-06 1 .39E-06
1,1,1 Trichloroethane 2.67E-04 1.15E-04
Trichloroethylene 1.41E-04 6.79E-05
7inyl Chloride 1.14E-06 8.78E-07
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TABLE P-53

CHRONiIC HAZARD IN~DEX
ONSITE ADULT RESIDENTlS OR W~ORKERS AT SITE 3

FUTURE

Upper Bound Best Estimate

Indicator______________________ _____________________

Chemical CDI (a) AIC (b) CDI:AIC CDI AIC CDI:AIC

(mg/kg/day) (ag/kg/day) (cg/kg/dIay) (rg/kg/day)

Arsenic O.OOE40O NA (c) O.O0E4O0 O.OOE+OO NA O.0OE'OO
Bari=n 1.43E-02 5.10E-02 2.80E-01 9.04E-03 5-IOE-02 1.77E-01
Benzene 1.03E-03 NA O.OOE+OO 2.90E-04 HA O.OOEfO0
Cadmidzn 1.48E-09 2.90E-04 5.09'i-06 1.21E-09 2.90E-04 4.16E-06
Chrcciiua 1.O1E-02 S-OOE-03 2.03E400 4.36E-03 5.OOE-03 8.71E-01
4,41 DDT 1.85E-10 5.OOE-04 3.69E-07 8.18E-11 5.OOE-04 1.64E-07
1,1 Dichloroetbane 8.86E-03 1.20E-01 7.38E-02 3.16E-03 1.20E-01 2.63E-02
1,1 Dichloroethylene 1.66E-03 9.GOE-03 1.84E-01 6.18E-04 9.OOE-03 6.87E-02
Trans-i,? Dichloroethylene 1.29E-02 2.OOE-02 6.43E-01 3.53E-03 2.OOE-02 1.76E-01
Lead 1.29-7-04 NA O.O0E400 6.43E-05 NA O.OOE400
Bercury O.OOE+00 2.OOE-03 0.0E400O O.OOE'OO 2.OOE-03 O.ODE400
Tetrachioroethylene 2.86E-02 1 .OOE-02 2.86E*tOO 1. 16E-02 1 .OOE-02 1. 16E400
1,1,1 Trichioroethane 8.86E-02 3.OOE-Ol 2.95E-01 3.09E-02 3.0OE-Ol 1.03E-01
Trichioroethylene 2.26--02 1.30E-02 1.74E400 2.54E-03 1.30E-02 1.95E-O1
Vinyl Chloride 2.60E-04 NA 0.0'OE+00 1.42E-04 RA O.00E400

a. CDI =Chronic Daily Intake
b. AIC =Acceptable Chronic Intake
c. Nh Data not available.

4
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TABLE P-54

CHRONIC HAZARD INDEX
ONSITE CHILD RESIDENTS AT SITE 3

FUTURE

Upper Bound Best Estimate
Indicator______________________ _____________________

Chemical CDI (a) AN (b) CDI:AIC CDI AIC CDI:AIC

(mg/kg/day) (rrJ/kg/day) (og/kg/day) (og/kg/day)

Arsenic O.O0E400O NA (c) O.D0E400 O.00E400 NA O.O0E400
Bari=r 1.07E-02 5.10E-02 2.10E-01 6.76E-03 5.1OE-02 1.33E-01
Benzene 7.71E-04 NA O.OOE+OO 2.18E-04 HA O.OOEfOO
Cadmiu, O.ODE+O)O 2.90E-D4 O.GOE+0O O.OOEiOO 2.90E-04 O.OOEiOO
Chrccmium 7.61E-03 5.00E-03 1.52E#00 3.27E-03 5.00E-03 6.54E-01
4,41 DDT O.OOE+OO 5.QOE-04 O.00E400 O.OOE+00 5.OOE-04 O.GOE+00
1,1 Dichloroethane 6.64E-03 1.20E-01 5.54E-02 2.37E-03 1.20E-01 1.97E-02
1,1 Dichloroethylene 1.2,,E-03 9.OOE-03 1.38E-01 4.64E-04 9.OOE-03 5.15E-02
Trans-1,2 Dichloroetbylene 9.64E-03 2.OOE-02 4.82E-01 2.65E-03 2.OOE-02 1.32E-01
Lead 2.57E-04 NA O.00E400 1.29E-04 NA O.00E400
Mercury O.00E400o 2.00E-03 O.OOE+{)O O.GOE+O3 2.OOE-03 O.00E+00
Tetrachloroethylene 2.14E-02 l.GOE-02 2.14EfCO 8.71E-03 l.OOE-02 8.71E-01
1,1,1 Trichloroethane 6.64E-02 3.OOE-O1 2.21E-01 2.32--2 3.00E-01 7.73E-02
Trichloroethylene 1.69E-02 1.30E-02 1.30E+00 1.90E-03 1.30E-02 1-46E-01
Vinyl Chloride 1.95E-0'4 NA O.D)OE+OO 1.07E-04 NA O.OOEfOO

a. CDI =Chronic Daily Intake
b. AIC =Acceptable Chronic Intake
c. NA Data not available.
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TABLE P-55

CHRONIC HAZARD INDEX FOR W.ORKERS ON SITE 3
CURRENT -UPPER BOUND

Inhalation Ingestion
Indicator______________________ _____________________

Chemical CDT (a) AIC (b) CDI:AIC CDI AIC CDI:AIC
(mgo/kg/day) (mg/kg/day) (mg/kg/day) (ing/kg/day)

Arsenic 0.001400 NA (c) 0.001+00 0.001+00 NA 0.001400
Barium2 0.001400 1 .4011E-04 0.001+00 1.01-07 5.10E-02 1.99E-06
Benzene 0.001400 NA 0.001400 1.51E-09 NA 0.001.00

Can=O.GOE#00 NA 0.001+00 2.60E-09 2.90E-04 8.98E-06
Chrcohzs 0.001400 NA 0.001E+00 3.72E-08 5.001-03 7.43E-06
4,41 DDTF 0.001400 11A O.(J,;"O0 8.39E-10 5.001-04 1.68E-06
1,1 Dichloroothane 1.51E-11 1.38E-01 1.09E-10 3.69E-11 1.201-01 3.08E-10
!,I Dichloroethylene 1.44E-11 NA 0.001+00 6.21E-11 9.001-03 6.90E-09
Trans-),2 Dichloroethylene 3.38E-11 NA 0.01+00 2.35E-11 2.001-02 1.17E-09
Lead 0.001400 NA 0.01+00 7.62E-09 NA 0.001400
Mercury 0.001+00 5.101-05 0.001+00 3.29E-11 2.001-03 1.64E-08
Tetrachloroethylene 3.15E-12 NA 0.001+00 5.03E-09 1.001-02 5.03E-07
1,1,1 Trichioroethane 4.93E-10 6.30E+00 7.82E-11 3.52E-10 3.001-01 1.17E-09
Trichloroethylene 2.62::-10 NA 0.001+00O 1.58E-09 1.30E-02 1.21E-07
Vinyl Chloride 3.07E-1 NA000+0 0010NA0040

a. CDI =Chronic Daily Intake
b. AIC =Acceptable Chronic Intake
c. NA Data not available.
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TABLE P-56

CHRONIC HAZARD MNUM FOR W~RXERS ON SITE 3
CURREND' BEST ESTIMATE

Inhalation Ingestion
Indicator________________________________________

Chemical CDI (a) MIC (b) CDI.AIC CDI AIC CDI:AIC

(rr/day) (nv/kg/day) (,ag/ a/day) (sxg/kg/day)

Arsenic 0.00E,00 HA (c) 0.001400 0.001+00 NA 0.GOE'0D
0a! .001400 1.40E-04 0.001400 5.85E-08 5.10E-02 1.15E-06

Denzene 0.001E400 11A 0.O)OE400 7.55E-10 HA 0.OOE'UC
0ahtr .001+00 NA 0.001+00 1.4601-09 2.90E-04 4.82E-06

Chrccdiz 0.001400 NA O.OOE+O00 2.67E-08 5.00E-03 5.34E-06
4,4' DDT 0.0014+00 NA 0.001+00 1.50--10 5.00-04 3.001-071
1,1 Dichloroethane 8.32E-12 1.38E-01 6.03E-11 2.261-11 1.20E-01 1.891-10
1,1 Dichloroathylene 6.93E-12 NA 0.001+00 3.277E-11 9.001-03 3.63E-09
Trars-1,2 Dichloroethylene 2.23E11i NA 0.001400 1,68E-11 2.001-02 8.39E-10
Lead 0.0071+00 NA 0.001400 2.44E-09 Nh 0.00--400

Mercmry 0.001+00 5.10E-05 0.001+00 1,64E-11 2.001-03 8.22E-09
Tetrachloroethylene 2.30E-12 NA 0.001+00o 1.38E-10 1.00E-02 1.38E-08
1,1,1 Trichloroethane 2.11E-10 6.30E+00 3.36E-11 8.21E-11 3.001-01 2.74E-10
Trichloroethylene 1.26E-10 NA 0.001400 3.24E-10 1.30E-02 2.49E-08
Vinyl Chloride 2.351-12 NA 0.001+00 0.001400 NA 0.00--+00

a. CDI =Chronic Daily Intake
b. AIC =Acceptable Chronic Intake
c. NA Data not available.
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TABLE P-57

CiIRONIC HAZARD I1RDEX FOR ADULTS NEAR SITE 3

CURRF1,7

Upper Bound Best Estimate
Indicator

Chemical CDI (a) AIC (b) CDI:AIC CDI AIC CDI:AIC
(mg/kg/day) (rg/kg/day) (rg/kg/day) (,g/kg/day)

Arsenic 7.27E-07 NA (c) O.OOE+O0 3.63E-07 NA O.OOE*OO
Barium 1.09E-05 5.IOE-02 2.14E-04 6.36E-06 5.1OE-02 1.25E-04
Benzene O.OOE4OO NA O.OOE400 0.00E§OO NA O.OE+OO
Cadmit 4.07E-07 2.90E-04 1.40E-03 2.91E-07 2.90E-04 I.OOE-03
Chromitt 3.63E-06 5.OOE-03 7.27E-04 1.82E-06 5.OOE-03 3.63E-Gi
4,4' DDT O.00DE00 5.OOE-04 O.OOE+00 0.OOE00 5.OOE-04 O.00E400
1,1 Dichloroethane 1.34E-06 1.20E-O 1.12E-05 7.4!E-07 1.20E-Ol 6.18E-06
1,1 Dichloroethylene 1.27E-06 9.OOE-03 1.41E-04 6.11E-07 9.O0E-03 6.79E-05
Trans-1,2 Dichloroethyl] ne 2.98E-06 2.O0E-02 1.49E-04 1.97E-06 2.OOE-02 9.83E-05
Lead 4.14E-06 HA O.00DE400 1.71E-06 NA 0.00-.00
Mercury O.OOE+00 2.OOE-03 O.00E+00 O.OOEiO0 2.00E-03 O. 00EOE
Tetrachloroethylene 3.63E-07 l.OOE-02 3.63E-05 2.65E-07 l.OOE-02 2.65E-05
1,1,1 Tricnloroethane 5.09E-05 3.OOE-01 1.70E-04 2.18E-05 3.OE-01 7.28E-05
Trichloroethylene 2.69E-05 1.30E-02 2.07E-03 1.29E-05 1.30E-02 9.95E-04
Vinyl Cnloride 2.181-07 NA O.00O4O0 1.67E-07 NA O.JE4OO

a. CDI = Chronic Daily Intake
b. AIC = Acceptable Chronic Intake
c. NA Data not available.

I
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TABLE P-58

CHRONIC HAZARD INDEX FOR CHILDREN NEAR SITE 3
CURRFNT

Upper Bound Best Ectirate

Indicator

Chemical CDi (a) AIC (b) CDI:AIC CDI AIC CDI:AIC

(iw/kg/da") (Ir/kg/day) (rg/kg/day) (sq/kg/day)

Arsenic 3.82E-06 NA (c) O.00E400 1.91E-06 NA O.00E400

Barium 5.72E-05 5.1OE-02 1.12E-03 3.34E-05 S.1OE-02 6.55E-04

Benzene O.OOE+00 NA O.OOEfOO O.00E400 NA O.OOE400

Ca dm 2.14E-06 2.90E-04 7.37E-03 1.53E-06 2.90E-04 5.26E-03

Chrcmiunr 1.91E-0 5.OOE-03 3.82E-03 9.54E-06 S.OOE-03 1.91E-03

•.,41 DTr O.OOE4O0 5.OOE-04 O.OOEi00 O.OOE400 5.OE-04 O.OOE+O0

1,1 Dichlaroethane 7.06E-06 1.20E-O 5.S6E-05 3.89E-06 1.20E-Ol 3.24E-05

1,1 Dichloroethylene 6.68E-06 9.GOE-03 7.42E-04 3.21E-06 9.OOE-03 3.56E-04

Trans-1,2 Dichlorroethylene 1.56E-05 2.O0E-02 7.82E-04 1.03E-O5 2.OOE-02 5.16E-04

Lead 5.80E-05 NA O.OOE400 2.39E-05 NA 0.OOE+O0

Mercury 0.OOE+OO 2.00E-03 O.OOE+O0 O.OOE+O0 2.00E-03 O.OOEO0

Tet~achloroethylene 1.91E-06 1.OOE-02 1.91E-04 1.39E-06 1.OOE-02 1.39E-04

1,1,1 Trichioroethane 2.67E-04 3.OOE-O1 8.90E-04 1.15E-04 3.00E-O 3.82E-04

Trichloroethylene 1.41E-04 1.30E-02 1.09E-02 6.19E-05 1.30E-02 5.23E-03
Vinyl Chloride 1.14E-06 NA O.OOE400 8.78E-07 NA 0E00

a. CDI c Chronic Daily Intake

b. AIC = Acceptable Chronic Intake

c. NA = Data Dot available.
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TABLE P-59

RISK FROM PO-1ENTIkL CARCNOGFNS

ONSlE MfULT RESIDENTS OR WORKERS AT SITE 3

FUTURE

Upper Bound Best Estimate

Indicator
Chemical CDI (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific

(rg/kg/day) (1/rg/kg/day) Risk (mg/kg/day) (1/rg/kg/day) Risk

Arsenic O.OOE4O0 1.50E401 O.OOE+00 O.OOE+O0 1.50E+O1 O.OOE400
Barium 1.43E-02 - (b) O.OOE#OO 9.04E-03 - O.OOE+O0
Benzene 1.03E-03 2.90E-02 2.98E-05 2.90E-04 2.90E-02 8.42E-06
Cad ium 1.48E-09 NA O.OOE400 1.21E-09 NA (c) O.OOEiO0

Chromium 1.QIE-02 VA O.OOE+OO 4.36E-03 NA O.OOE4O0
4,4' DIT 1.BSE-lO 3.40E-01 6.27E-11 8.18E-1I 3.40E-01 2.78E-1i

1,1 Dichloroethane 8.86E-03 O.OOE+00 3.16E-03 - O.OOE400

1,1 Dichlor,'thylene 1.66E-03 6.OOE-Ol 9.94E-04 6.13E-04 6.OOE-O1 3.71E-04
Trans-1,2 D chloroethylene 1.29E-02 O.00E400 3.53E-03 O.OOE+OO
Lead 1.29E-04 NA O.OOE+O 6.43E-05 11A O.OOE4O0
Mercury O.O0E400 O.OOE+OO O.00E400 O.OOE+OD
Tetrachloroethylene 2.86E-02 O.OOE+OO 1.16E-02 O.OOE+OO

1,1,1 Trichloroethane 8.86E-02 O.OGE4O0 3.09E-02 O.OOE+O0
irichloroethylene 2.26E-02 I .IOE-02 2.48E-04 2.54E-03 1 .10E-02 2.79E-05
Vinyl Chloride 2.60Z-04 2.3OE4O0 5.9BE-04 1.42E-04 2.30E+00 3.27E-04

a. CDI = Chronic Daily Intake
b. Not applicable to this ccxoound.
c. NA Data not available.

i
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TABLE. P-60

RISK FROM POYr.NTIAL CARCINOGES
ONSITE CHILD RESIDENTS AT SITE 3

FUTURE

Upper B3ound Best Estimrate
Indicator_____________________ _____________________

Cnemical CDI (a) Potenqy Factor Route-Specific CDI Potency Factor Route-Specific
(rq/kgday) (1/m/kg/day) Risk (mg/kg/day) (1/rxg/kg/day) Risk

Arsenic 0.001400 1.50E401 0.001400 0.001+00 1.50E+01 0.001*00
Barium ~ 1.0/1-02 - (b) 0.00M+0 6.78E-03 - .001+00
Benzene 7.71E-04 2.90E-02 2.24E-05 2.18E-04 2.90--02 6.31E-06
CadmiLa 0.001400 HA (c) 0.O01+00 O.001*00 NA 0.001*00

Cra 7.61E-03 NA 0.001+00 3.271-03 NA 0.00E+00
4,4u DVT 0.001400 3.40E-01 0.001400 0.001*00 3.40E-01 0.001*00
1,1 Dichioroetbane 6.64E-03 - .OOE+00 2.37E-03 - .O*000
1,1 Dichloroethylene 1.24E-03 6.00S-01 7.46E-04 4.64E-04 6.001-01 2.78E-04
Trans-i,? Dichioroethylene 9.64E-03 - .001+00 2.65E-03 - .001400
Lead 2.577-04 NA 0.00E400 1.29E-04 NA 0.001400
Me-rcury 0.001+00 - .001+00 0.001+00 - .001400

Tetrachloroethylene 2. 14E-02 - .001*00O 8.71E-03 - .001+00
1,1,1 Trichloroethane: 6.64--02 - .001400 2.32--02 - 0.001400
Trichloroetbylene 1.69E-02 1.101-02 1.86E-04 1.90E-03 1.107-02 2.09E-05
Vin7I Chloride 1.95E-04 2.301400 4.49E-04 1 .07E-04 2.30E-00 2.45E-04

a. CDI =Chronic Daily Intake
b. Not applicable to this ccmeuad.
c. NA =Data not available.
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'TABLE, P-61

RISK~ FROM P'EENTIhL CARCIGENS FOR WORKERS C11 SITE I
CURRF~iE - UPPER BOUND

Inhalation ingestion
Indicator________________________ _______________________

Chemiacl CDI (a) Potency Factor Route-Specific CDI Potency Factor Route-Spectific
(ag/kg/day) (1/rg/kg/day) Risk (ag/kg/day) (1/mg/kg/day) Risk

Ar-senic O.G0E400 S.OOE40fl O.OOE+OO O.GOE*OO l.SOE+O1 O.OOE+OO
Bari um O.OOE*OO - (b) O.OOE+OO l.O1E-07 -O.OOE+OO

Benzene O.OOE+00 2.90E-02 O.00E400 1.51E-09 2.90E-02 4.38E-11
Cadmnium O.OOE+00 6.101400 O.O3E4G0 2.601-09 Nh (c) 0.001400

Crm O.DOE400 4.10E401 0.001400 3.72E-08 NA 0.001400
41,4' DDT? O.OOE400 3.40E-01 0.001400 8.39E1-10 3.40E-01 2.85E-10
1,1 Oienloroethane 1.511-11 - .OO1402 3.69E-11 -0.00z400

1,1 Dichloroethylene 1.44E-11 1.16E400 1.671-11 6.21E-11 6.00E-01 3.72E-11
1'rans-1,2 Dichloroethylene 3.38E-11 MON00 @0 2.35E-11 -0.001+00

Lead 0.00400 Ilk 0.001+00 7.62E-09 Nh 0.001+00
Mercury 0.01400 - .001+00 3.20,E11f 0.001400
Tetrachioroethylene 3.151-12 -0.001100 5.03E-09 - .01+00
1,1,1 Trichicroethane 4.93E-10 O .001+00 3.52E-10 -O.OOE+(O

Trichloroethylene 2.62E-10 NA 0.001+00 1.58E-09 1.1071-02 1.73E-11
Vinyl Chloride 3.07E-12 2.501-02 7.67E-14 0.001+00 2.30E+00 0.001+00O

a. CDI Chronic Daily Intake
b. Not applicable to this ccrpound.
c. NN Data nt available.
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TABLE P-62

RISK FROX P(TINTIAL CARCINOGENS FOR WORY1RS ON SITE 3
CURRENT - BEST ESTIMET

Inhala tion Ino 0s ti.on
Indicator_______________________________________

Chemical CD! (a) Potency Factor Route-Specific CDI Potency Fpctor Route-Specific
(ingAg/day) (i/rg/k7/day) Risk (mg/kg/day) (1Amg/g/day) Risk

Arsenic 0.00:403 5.00Z401 0.001+00 0.001+00 1.501*01 0.00--400
Barium ~ 0.001400 -(b) 0.00100O 5.85E-08 - .001'O0
Benzene 0.0O010 2.901-02 0.001+00 7.55E-10 2.90"--02 2.19E-1'x
Cadmium 0.001*400 6.131*00 0.001*00 1.40E-09 NIh (C) 0.OOE+00
Chrconium 0.001*00 4.101+01 0.001400 2.67E-08 ),A 0.001+00
4,41 DDT 0.001+00 3.40E-01 0.001*00 1.5C1-10 3.40E-01 5.10E-11
1,1 Dichloroethane 8.327-:2 - .001*00 2.26-11 - 0.0O013

1,1 Dichloroethylene 6.93E-12 1.16E400 3.04E-12 3.27E-11 6.001E-01 1.961-11
Trans-1,2 Dichloroethylene 2.23E-11 - .001Z+00 1.68"-1U - .O000
Lead 0.001+00 Nh 0.00E*00 2.44E-09 NA 0.00+00
Mercury 0.00E*00 - .001400 1.64E-11 - 0.00100
Tetrachloroethylene 2.301--12 - .001*00O 1.38E-10 -0.001+00

1,1,1 Trich1.oroethane 2.111-10 - .001*00 8.21E11i 0.O000
Trichloroethylene 1.26E-10 NA 0.001+03 3.241--10 1.101--02 3.56E-12
Vinyl Chloride 2.35E-12 2.50E-02 5.881--14 0.001+00 2.30E*00 0.0071+00

a. CDI =Chronic Daily Intake
b. Not applicable to this coapound.
c. NA =Data not available.
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TABLE P-63

RISK FRCQI POTENTIAL CARCINOGENS FOR ADULTS NEAR SITE 3
CURENT

Upper Bound Best Estizate

Indicator-
chemical CDI (a) Potency Factor Route-Specific CDi Potency Factor Route-Specific

(r-x/:qday) (l/rg/kg/day) Risk (rg/kq/day) (1/mq/kg/day) Risk

Arsen!c 7.271-07 1.50Z401 1.09E-05 3.63E-07 1.50Z+01 5.45E-06

Hari=i 1.09E-03 - (b) 0.00E.400 6.36E-06 -O.00E400

Benzene 0.03Z400 2.90E-02 0.001400 0.001400 2.90E-02 0.01+00

Cad:Miu 4.07/E-07j NA (c) 0.001-400 2.91E-07 NA 0.00E409

Ch.-wciun- 3.63E-06 NA 0.001+00 1.82E-06 NA 0.001+0

4,4' 00? 0.01400 3.40E-01 0.001+00 0.001-+00 3.40E-01 0.001-400

.,1 Dichioroethane 1.34-06 -0010 .1-7-0010

1,1 Dichlorezhylene 1.27E-06 6.00-01l 7.63E-07 6.11E-07 6.0017-01 3.67E-07

Tzans-1,2 Dichniorooethylene 2.98E-06 - .001+00 1.971E-06 -0.63E+00

Lead 4.14E-06 VA 0.00E+00 1.71E-06 NA 0.0V1.00

Mruy0.0GE1400 -0,00_1400 0.001+400 -0.001400

'Tetrachloroethylene 3.63E-07 -0.001400 2.657-07 -0100^+00

1,1,1 Trichloroetpane 5.39-L-05 -0.00E+00 2.18Z-05 -0010

T. .hiooethr ene, 2.69-CSa 1.10-02 2.96E-07 1.9-51.101E-02 1.42v-07

'iryl Clorde 2.181F-07 2.30E+00 5.029-07 1.67E-07 2.301*00U 3.857--07

aCDI =Chronic Da.ily Intake
b. Not applicable to this coc;ound.
c. NA Data not available.



TABLE P-64

RISK FROM POTENTIAL CARCINOGENS FOR CHILDREN NEAR SITE 3
CURRENT

Upper Bound Best Estirate

Indicator
Chemical CDI (a) Potency Factor Rote-Specific CDI Potency Factor Route-Specific

(mg/kg/day) (I/mg/k/day) Risk (a/kg/day) (I/ng/kg/day) Risk

Arsenic. 3.82E-06 1.50E401 5.72E-05 1.91E-O0 1.50E+O1 2.86E-05

Barium 5.72E-05 - (b) O.0OE400 3.34E-05 O.OOE+OO
Benzene O.OOE00 2.90E-02 O.O0E+OO O.00E+O0 2.90E-02 O.OOE400
Cadmium 2.14E-06 NA (c) O.OOE+OO 1.53E-06 NA O.O0E+OO
Chrcmium I.91E-05 NA O.O0E+OO 9.54E-06 HA O.00E4OO
4,4' DOT O.OOE+OO 3.40E-01 O.00E400 O.OOE+OO 3.40E-01 O.OOE+OO
1,1 Dichioroethane 7.06E-06 O.OOE+OO 3.89E-06 0.OO+OO
1,1 Dichloroethylene 6.68E-06 6.OOE-01 4.01E-06 3.21E-06 6.OOE-Ol 1.93E-06
Trans-l,2 Dichloroethylen. 1.56E-05 O.OE400 1.03E-05 O.OOE+OO
Lead 5.80E-OS HA OoE00+00 2.39E-05 NA O.OOE+O0
Mercury O.OOE+OO OOOE+OO O.OOE+OO O.D0OE40

Tetrachloroethylene 1.91E-06 O.OOE+OO 1.39E-06 0.00E+O0
1,1,1 Trichloroethane 2.67E-04 - O.OE400 1.15E-04 0.OOE+OO
Trichioroethylene 1.41E-04 1.10E-02 1.55E-06 6.79E-05 1.10E-02 7.47E-07
Vinyl Chloride I.14E-06 2.30E+00 2.63E-06 8.73E-07 2.30E+00 2.02E-06

a. CDI = Chronic Daily Intake
b. Not applicable to this cccpound.
c. NA = Data not available.
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SECTION P.4
SITE 4 RISK ASSESSMENT TABLES

This section contains the risk assessment worksheets for Site 4.
P.4.1 Site 4 Indicator Chemical Selection

Data used in the selection of indicator chemicals were compiled from both

the Remedial Investigation performed at the Base by ES in 1988 and the 1986
Phase II Stage 2 study (Dames & Moore, 1987). These data are summarized in
Table P-65, while Tables P-66 through P-69 step through the USEPA selection
process.
P.4.2 Site 4 Estimation of Chemical Intake for Each Pathway

Tables P-70 through P-78 summarize the upper bound and best estimate
chronic daily intakes from each potential pathway for each population at risk,
as calculated from the maximum and average indicator chemical concentrations,
respectively.
P.4.3 Site 4 Estimation of Total Chemical Intake for Each Exposure Route

Chronic daily intakes for pathways categorized as oral, dermal or
inhalation routes were summed to yield total chronic daily intake via a

particular route for a target population. Tables P-79 through P-83 present
the total chemical intake for each exposure route.
P.4.4 Site 4 Characterization of Risk From Noncarcinogens

Tables P-84 through P-89 present the chronic hazard index values for
each target population.

P.4.5 Site 4 Characterization of Risk From Potential Carcinogens
Tables P-90 through P-95 present the risk from potential carcinogens for

each target population.

I
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TABLE P-70

FUTURE EXPOSURE POINT INTAKE VIA INGESTION OF GROUND WATER AS DRINKING WATER
FOR ADULT ONSITE RESIDENTS OR WORKERS AT SITE 4

Indicator Chemical Fraction Human Intake Chronic Daily Intake

Indicator Concentration (mg/L) Absorbed Factor (mg/kg/ddy)
Chemical1_____________ (L/day/kg) ______________

Maximuim Representative Upper Bound Best Estimate

Barium 1.70E-01 1.30E-01 5.0OE-01 1.43E-02 2.43E-03 1.8GE-03

Benzene 2.20--02 1.26P-02 1.OOE OO 2.86E-02 6.29E-04 3.60E-04

Cadmium 3.IOE-03 2.30E-03 8.O0E-02 2.29E-03 7.09E-06 6.40E-06

Chloroben2'ene ND (a) ND 1.00E+00 2.86E-02 O.OOE+OO O.OOE+OO

Chrcmium 3.90E-03 2.74E-03 5.00E-01 1.43E-02 5.57E-05 3.92E-05

Trans-1,2 Dichkoroethylene, 5.80E-03 2.60E-03 1.00E+00 2.86E-02 1.66E-04 7.43E-05

Ethyl Benzene ND ND l.00E+OO 2.86E-02 O.O0E400 O.OOE*too

Lead ND ND 4.ODE-Ol 1.14E-02 O.OOE+too O.OOEiOO

Toluene ND ND 1.00E+00 2.86E-02 0.005+00 O.OOE+OO

1,1,1 Trichloroethane ND ND 1.OOE+OO 2.86E-02 O.OOE+OO 0.005+00

Trichloroethylene, ND ND 1.OOE+OO 2.86E-02 0.005+00 O.OOE4OO

Xylenes 2.70E-03 1.35E-03 1.OOE+00 2.86E-02 7.71E-O5 3,86E-05

a. ND =Not Detected

P-106



TABLE P-71

FUTURE EXPOSURE POINT ITAKE VIA INGFSTION OF GROUND WATER AS DRINKIING WATER
FOR ONSITE CHILD RESIDENTS AT SITE 4

Indicator Chemical Fraction Human Intake Chronic Daily Intake
Indicator Concentration (rng/L) Absorbed Factor (mg/kg/day)
Chemical _____________(L/day/kq) _____________

Maximum Representative Upper Bound Best Estimate

Barium 1.70E-01 i.30E-0l 5.OOE-0I 1.07E-02 1.82E-03 1.39E-03
Benzene 2.20E-02 1.26E-02 l.OOE+O0 2.14E-02 4.73E-04 2.70E-04
cadmium 3.10E-03 2.80E-03 8.005-02 1.71E-03 5.31E-(6G 4.80E-06
Chlorobenzene ND (a) ND 1.005+00 2.14E-02 0.005+00 O.OOE+0
Chromidu: 3.90E-03 2.74E-03 5.005-01 1.07E-02 4.18E-05 2.94E-05
Trans-1,2 Dichloroethylene 5.80E-03 2.60E-03 l.OOErOD 2.14E-02 1.24E-04 5.57E-05
Ethyl Benzene ND ND 1.00E+00 2.14E-02 0.005+00 0.005+00
Lead ND ND 4.005-01 8.57E-03 0.005+00 0.005+00
Toluene ND ND 1.005+00 2.14E-02 0.005400 0.005+00
1,1,1 Trichloroethane ND ND 1.005+00 2.14E-02 0.005+00 0.005+00

Trichloroe-thylene N'D ND 1.005+00 2.14E-02 O.OOE400 0.005+00

Xyienes 2.70E-03 1.35E-03 1.ODE400 2.14E-02 5.79E-05 2.89E-05

a. ND Not Detected
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TABLE P-72

FUTURE EXPOSURE POINT fINTAKE VIA INGESTION OF SOIL AT DEPTH
FOR WORKERS AT SITE 4

Indicator Chemical Fraction Human Intake Chronic Daily Intake
Indicator Concentration (mg/kg) Absorbed Factor (mg/kg/day)
Chemical ____________ into Body (kg/day/kg) ___________

Maximum Representative Upper Bound Best Estimate

Barium 8.56E+01 5.20E401 5.00E-01 8.39E-10 7.18E-08 4.36E-08

Benzene 6.20E+00 2.09E+00 LOOE+OO 1.68E-09 1.04E-08 3.51E-09
Cadmium 1.15E+01 1.01E401 8.OOE-02 1.34E-10 1.54E-09 1.36E-09
Chlorobenzene ND (a) ND l.OOE+00 1.68E-09 O.OOE+00 O.ODE+OO
Chromium 4.93E+01 3.21E+01 5.OOE-01 8.39E-10 4.13E-08 2.70E-08
Trans-1,2 Dichlcroethylene ND ND l.OOE+0O 1.68E-09 O.OOE+OO O.OOE400
Ethyl Benzene 1.20E+01 6.OOE+0O l.OoEtoo 1.68E-09 2.OIE-08 1.01E-08

Lead 7.3OE400 4.09E+00 1.50E-01 2.52E-10 1.84E-09 1.03E-09

Toluene 2.50E+01 2.72E+00 1.00E400 1.68E-09 4.19E-08 4.57E-09

1,1,1 lrichloroethane ND ND 1.O0E+00 1.68E-09 O.OOE+0O O.OOE40O

Trichloroetbylene ND ND 1.OOE+00 1.68E-09 O.OOE+OO O.OOE+OO
Xylenes 3.15E+02 7.71E+01 1.00E+00 1.68E-09 5.28E-07 1.29E-07

a. ND Not Detected
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TABLE P-73

CURRENT EXPOSURE POINT INTAKE VIA INGESTION OF SURFACE SOILS
FOR WORKERS AT SITE 4

Indicator Chemical Fraction 1lunm. Intake Chronic Daily Intake

Indicator Concentration (mg/kg) Absorbed Factor (mrg/kg/diy)
Chemical ____________ Into Body (kg/day/kg) _____________

Maximum, Representative Upper Bound 3ost. Estimate

Barium 9.17EiOl 6.24E+01 5.OOE-0l 8.39E-10 7.69E-08 5.23E-08
Benzene ND (a) ND l.OOE+0O 1.68E-09 O.OOE+OO O.OOE+O

Cadmium 1.57E+01 7.70E+00 8.OOE-02 1.34E-10 2.11E-09 1.03E-09

Chlorobenzene ND ND 1.OOE+O0 1.68E-09 0.005+00 0.005+00

Chromium 4.97E+01 2.99E+01 5.005-01 8.39E-10 4.17E-08 2.51E-08

Trans-1,2 Dichloroethylene ND ND 1.OOE+fO0 1.68E-09 0.005+00 0.005+00

Ethyl Benzene ND ND 1.005+00 1.68E-09 0.005+00 0.005+00

Lead 2.16E+01 8.005+00 1.505-01 2.52E-10 5.43E-09 2.01E-09

Toluene 3.30E-01 1.235-01 1.005+00 1.68E-09 5.54E-10 2.06E-10

1,1,1 Trichloroethane ND ND l.OOEtrOO 1.68E-09 O.OOE+00 0.OOE+OO

Trichioroethylene ND ND 1.OOE4O 1.68E-09 0.005+00 0.OOE+0O
Xylenes ND ND 1.005400O 1.68E-09 0.05400 O.OOE+O0

a. ND Not Detected
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TABLE P-75

CURRENT EXPOSURE POINT INTAKE VIA INGESTION OF SURFACE WATER DURTNG RECREATION
FOR ADULTS NEAR SITE 4

Indicator Chemical Fraction Human Intake Chronic Daily Intake

Indicator Concentration (Mg/L) Absorbed Factor (mg/kg/day)
Chemical _____________(L/day/kg) _____________

Maximum, Representative Upper Bound Best Estimate

Barium N4D (a) ND 5.OOE-Ol 1.82E-05 O.OOE+OO O.O0E400
Benzene 9.30E-01 2.23E-01 1.OOE40O 3.63E-05 3.38E-05 8.1lE-06
cadmium ND ND 8.OOE-02 2.91E-06 O.OOE+OO O.OOE+O
Chlorobenzene 2.20E-03 1.89E-03 l.OOE+0O 3.63E-05 8.OOE-08 6.89E-08
Chromium ND ND S.OOE-01 1.82E-05 O.OOE+OO O.OOE+OO
Trans-1,2 Dichloroethylene 5.30E-03 3.56E-03 l.OOE4OO 3.63E-05 1.93E-07 1.29E-07

Ethyl Benzene 1.50E-Ol 5.91E-02 1.ODE+OO 3.63E-05 5.45E-06 2.15E-06

Lead ND ND 4.OOE-0l 1.45E-05 O.OOE+OO O.OOE+OO

Toluene 2.30E-02 9.77E-03 l.OOE+0O 3.63E-05 8.36E-07 3.55E-07

1,1,1 Trichloroethane 1.90E-02 1.45E-02 l.OOE+0O 3.63E-05 6.91E-07 5.27E-07

Trichloroethylene 2.20E-02 8.23E-03 l.OOE+OO 3.63E-05 8.OOE-07 2.99E-07

Xylenes 1.02E+00 4.31E-01 l.OOE+0O 3.63E-05 3.71E-05 1.57E-05

a. ND Not Detected
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TABLE P-76

CURRENT EXPOSURE POBNT IRTA)YE VIA DERMAL CONTACT 91711 SURFACE WATER DURINlG RECREATION
FOR ADULTS HEAR SITE 4

Indicator chemical Permeability Exposed Human Intake Chronic Daily Intake

Indicator Concentration (mg/L) Constant Skin Area Factor (mig/kg/day)
Chemical ____________ (-m/hr) (cm2) (Lldaylkg)

Maxinum Representative Upper bound Best Estimate

Bariums ND (a) ND NA l.82E404 O.OOEtOO OOOE400 O.OOE400
Benzene 9.30E-01 2.23E-01 4.IOE-Ol 1.82E+04 5.41E-03 5.03E-03 1.21E-03

Cadmiwm NI) ND NA 1.82E+04 O.OOE+OO O.OOE+OO O.OOEsOO

Chlorobenzene 2.20E-03 1.89E-03 NA 1.82E404 O.OOE+OO O.OOEfOO O.00E400

Chromun ND ND NA 1.82E-104 O.00E400 O.oOE*OO O.DoEfoo
Trans-1,2 Dichloroethylene, 5.30E-03 3.56E-03 NA 1.82Ei04 O.OOE4OO O.00E+00 O.OOE+O

Ethyl Benzene 1.SOE-0l 5.91E-02 l.GOE-03 1.82E404 1.32E-05 1.98E-06 7.80E-07
Lead ND ND NA 1.82E+04 O.OOE+OO O.OOE+OO O.OOE+OO
Toluene 2.30E-02 9.77E-03 9.OOE-04 1.82E+04 1.19E-05 2.73E-07 l.16E-07
1,1,1 Trichlorcethane 1.90E-02 1.45E-02 NA 1.82E+04 O.OOE4OO O.OOE*OO O.00E400

Trichloroethylene 2.20E-02 8.23E-03 NA 1.82E+OG4 O.OOE+OO O.OOE+OO O.OOE+OO
Xylenes 1.02E+00 4.31E-Ol NA 1.82E+04 O.00E400O O.OOE+OO O.OOE+OO

a. ND) Not Detected
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TA~BLE P-77

CURRENT EXPOSURE POINT INTAKE VIA INGESTION OF SURFACE WJATER DURING RECREATION
FOR CHILDREN NEAR SITE 4

Indicator Chemical Fraction Human Intake Chronic Daily Intake

Indicator Concentration (mg/L) Absorbed Factor (mg/kg/day)
Chemical _____________(L/day/kg) _____________

Maximum Represontative Upper Bound Best Estimate

Barium NI) (a) ND 5.OOE-Ol 9.54E-05 O.OOE+0O O.OOE*OO

Benzene 9.30E-01 2.23E-01 1.OOE+00 1.91E-04 1.77E-04 4.26E-05

Cadmium ND ND) 8.OOE-02 1.53E-05 O.CoEiOD O.00OO

Chlorobenzene 2.20E-03 1.89E-03 l.OOE+00 1.91E-04 4.20E-07 3.62E-07

Chromiumn iD ND 5.OOE-0l 9.54E-05 O.OOE+0O O.OOE+O

Trans-1,2 Dichloroethylene 5.30E-03 3.56E-03 1.00E400 1.91E-04 1.01E-06 6.79E-07

Ethyl Benzene j.S0E-01 5.91E-02 l.OOEf0O 1.91E-04 2.86E-05 1.13E-05

Lead ND ND 4.OOE-0l 7.63E-05 O.ODE+00 O.OOE+OO
Toluene 2.30E-02 9.77E-03 1.0OEiOD 1.91E-04 4.39E-06 1.86E-06
1,1,1 Trichloroethane 1.90E-02 1.45E-02 l.00Et00 1.91E-04 3.63E-06 2.77E-06

Trichloroethylene 2.20E-02 8.23E-03 1.OOE+OD 1.91E-04 4.20E-06 1.57E-06

Xylenes 1.02E+00 4.31E-01 1.OOE+OO 1.91E-04 1.95E-04 8.23E-05

a. ND Not Detected
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TABLE P-78

CURRENT EXPOSURE POIhT INTAXE VIA DERKAL CONTACT WITH SURFACE WATER DURING RECREATION

FOR CHILDREN NEAR SITE 4

Indicator Chemical Permeability Exposed Hurmn Intake Chronic Daily Intake

Indicator Concentration (ag/L) Constant Skin Area Factor (mg/kg/day)

Chemical (cs/hr) (cm2) (L/day/kg)
Maxim=m Representative Upper Bound Best Estirrte

Barium ND (a) ND NA 9.40E403 O.OOE400 O.OOE+00 O.OOE-tOo

Benzene 9.30E-01 2.23E-01 4.10E-O1 9.40E+03 1.47E-02 1.37E-02 3.28E-03

Cadmium ND ND NA 9.40E+03 O.OO0Ei0 O.OOE+O0 O.OOE.OO

Chlorobenzene 2.20E-03 1.89E-03 NA 9.40E+03 O.0OE+OO O.OOE+OO O.00E400

Chrcnium ND ND NA 9.40E+03 O.0OE400 O.OOE+OO O.OOE+OO
Trans-l,2 Dichloroethylene 5.30E-03 3.56E-03 NA 9.40E403 O.00E400 O.O0E+OO O.OOE*O0
Ethyl Benzene .50E-Ol 5.91E-02 1.OOE-03 9.40E+03 3.59E-05 5.3BE-06 2.12E-06
Lead 1N ND NA 9.40E403 O.OOE+OO O.OOE4O0 O.O0E+O0

Toluene 2.3t 9.77E-03 9.OOE-04 9.40E+03 3.23E-05 7.43E-07 3.15E-07
1,1,1 TricLloroethane 1.90E-. 1.45E-02 NA 9.40E+03 O.OOE+O0 O.OOE+OO O.OOE400

Trichloroethylene 2.20E-0: S. 3E-03 NA 9.40E+03 O.O0E00 O.OOE+O 0 C O0E+OO
Xylenes 1.02E4O0 1,-O1 NA 9.40E+03 O.OOE+O0 O.OOE+O0 O.OOE+O0

a. ND No Detected
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TABLE P-79

FUlURE TOTAL CIRONIC INTAKE

OflSITE ADULT RESIDENTS OR WORKERS AT SITE 4

Ingestion of Ingestion of Total Chronic Daily Intakes
Soil at Depth Ground Water ingestion Route

(mg/kg/day) (vAg/day) (mg/kg/day)

Indicator
Chemical Upper Bound Best Estimate Upper Bound Best Estimate Upper Bound Best Estimate

Berium 7.18E-08 4.36E-08 2.43E-03 1.86E-03 2.43E-03 1.86E-03
Benzene 1.04E-08 3.51E-09 6.29E-04 3.60E-04 6.29E-04 3.60E-04
Cadmium 1.54E-09 1.36E-09 7.09E-06 6.40E-06 7.09E-06 6.40E-06
Chlorobenzene O.00E400 O.OOE+O0 O.00E#00 O.OOE+OO O.OOE4O0 O.0OE+OO
Chromium 4.13E-08 2.70E-08 5.57E-05 3.92E-05 5.58E-05 3.92E-05
Trans-l,2 Dichloroethylene O.OOE*O0 O.O0E+OO 1.66E-04 7.43E-05 1.66E-04 7.43E-05
Ethyl Benzene 2.01E-08 l.OiE-08 0.00E4GO O.OOE+OO 2.01E-08 1.OIE-08
Lead 1.84E-09 1.03E-09 O.OOE+O0 O.0OE4O0 1.84E-09 1.03E-09
Toluene 4.19E-08 4.57E-09 O.OOE+OO O.OOE+OO 4.19E-08 4.57E-09
1,1,1 Trichloroethane O.00E400 O.OOE+OO O.00E400 O.OOE+OO D.OOE+OO O.O0E+OO
Trichloroethylene O.D0E+O0 O.00E400 O.OOE+OO O.OOE0oo O.OOEDOD O.OOE+OO
Xylenes 5.28E-07 1.29E-07 7.71E-05 3.86E-05 7.77E-05 3.87E-05

P
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TABLE P-80

FUTURE TOTAL CHRONIC INTAKE
ONSITE CHILD RESIDEN1TS AT SITE 4

Total Chronic Daily Intakes
Ingestion Route

(mg/kg/day)

Indicator
Chemical Upper Bound Best Estimate

Barium 1.82E-03 1.39E-03
Benzene 4.71E-04 2.70E-04

Cadmiuma 5.31E-06 4.80E-06
Chlorobenzene O.OOE+OO O.OOE+O
Chromium 4.18E-05 2.94E-05

Trans-1,2 Dicbloroethylene 1.24E-04 5.57E-05
Ethyl Benzene O.O0E+0O O.0OEi00

Lead O.OOE+OO O.OOE+OO

Toluene O.OOE+OO O.OOE400

1,1,1 Trichloroethane O.OOE+OO O.ODE+OO

Trichloroethylene O.O0E+0O O.OOE+OO

Xylenes 5.79E-05 2.89E-05
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TABLE P-81

TOTAL CHRONIC INTAKE FOR WORKERS AT SITE 4

CURRENT

Total Chronic Daily Intakes Total Chronic Daily Intakes
Oral Route Inhalation Route

(mg/kg/day) (mg/kg/day)

Indicator

Chemical Upper Bound Best Estimate Upper Bound Best Estimate

Barium 7.69E-08 5.23E-08 O.OOE+OO O.OOE+O0

Benzene O.OOE+O0 O.OOE+O0 4.79E-10 1.15E-1O
Cadmium 2.11E-09 1.03E-09 O.OOE+O0 O.OOE+O0
Chlorobenzene O.OOE+O0 O.OOE4O0 9.41E-13 8.O-13
Chromium 4.17E-08 2.51E-08 O.OOE+OO O.OOEiO0
Trans-1,2 Dichloroethylene O.OOE+O0 O.OOE+OO 2.45E-12 1.64E-12
Ethyl Benzene O.OOE+O 0.00Z+00 6.62E-11 2.61E-11
Lead 5.43E-09 2.01E-09 0.O0E0+0 O.OOE+O0
Toluene 5.54E-10 2.06E-10 1.09E-1l 4.63E-12
1,1,1 Trichloroethane 0.00E+00 0.OOE+0 7.49E-12 5.71E-12

Trichloroethylene O.OOE+00 O.O0E+OO 8.74E-12 3.27E-12
Xylenes 000E+00 O.OOE+O0 4.50E-10 1.90E-10
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'LADLE P-82

TOTAL CHRONIC fla'AKE FOR ADULTS NEAR SITE 4
CURRENT

Total Chronic Total Chronic

Daily Intake Daily Intake
Oral Route Dermal Route
(mgj/kg/day) (mg/kg/day)

Indicator______________ _______________

Chemical
Upper Bound Best Estimate Upper Bound Best Estimate

Barium O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+OO

Benzene -'.38E-05 8.11E-06 5.03E-03 1.21E-03

Cadmirum O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Chlorobenzene 8.OOE-08 6.89E-08 U.OOE+OO O.OOE+OO

Chrcetium O.OOE-'OO O.OOE+OO O.OOE+OO O.OOE+OO

Trans-l,2 Dichloroethylene 1.93E-07 1.29E-07 O.OOE+OO O.OOE+OO

Ethyl Benzene 5.45E-06 2.15E-06 1.98E-06 7.80E-07

Lead O.OOE+OO O.00E+00 O.OOE+OO O.OOE+OO

Toluene 8.36E-07 3.55E-07 2.73E-07 1.16E-07

1,1,1 Trichloroethane 6.91E-07 5.27E-07 0.005400 0.005+00

Trichloroethylene 8.O05-07 2.99E-07 0.005+00 0.05+00

Xylenes 3.71E-O5 1.57E-05 0.005+00 0.005+00
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TABLE P-83

TOTAL CHiRONIC ITAKME FOR CHiILDREN HrEAR SITE 4
CURRENT'.

Total Chronic Total Chronjo
Daily Intake Daily Intake
Oral Route Dermal Route
(mg/kg/day) (mg/kg/day)

Indicator_______________ ______________

Chemical
Upper Bound Post Estimaate Upper Bound Best, Estimate

brium O.OOE+00 O.OOE+00 0.00E+00 0.Q0OEO
Benzene 1.77E-D4 4.26E-05 1.3?E-02 3.28E-03
Cadmium O.OOE+0O O.OOE-tOD OOOE+OO O.00E+00

Chlorobenzene 4.20E-07 3,62E-07 O.OOEtOO O.OOE+OO
Chromium O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+OO
T.rans-l,2 Dichloroethylene 1.01E-06 6.79E-07 O.OOE+0O 0.00E400
Ethyl Benzene 2.86E-05 1.13E-05 5.38E-06 2.12E-06
Lead O.OOE+OD O.OOE+00 O.OOE+OO O.OOE+OO
Toluene 4.39E-06 1.86E-06 7.43E-07 3.15E-07

1,1,1 Trichloroethane 3.63E-06 2.77E-06 O.00E+00 O.00E+00
Trichioroethylene 4.20E-0J6 1.57E-06 O.OOE+OO O.OOE+OO
Xylenes 1.95E-04 8.23E-05 O.00E+00 O.OOE+OO
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TABLE P-84

ClIR09fIC HAZARD INDE.X
ONSI'E ADULT RESIDENTS OR W3RXERS AT SITE 4

FUTURE

Upper Bound Best Estimate
Indicator
Chemical CDI (a) MIC (b) CDI:AIC CDI AN CDI:AIC

(rn~/g/day) (ari/kg/day) (mg/kg/day) (ag/kg/day)

Br=2.43E-03 5.IOE-02 4.76F.-02 1.86E-03 5.10E-02 3.64E-02
Benzene 6.29E-04 14A D.OOE400 3.60E-04 FA O.ODEiOO
Cadimr 7.09E-06 2.90OE-04 2.44E-02 6.40E-06. 2.90E-04 2.21E-02

Chlorobenzene O.00E400 2.70E-02 O.GDE+OO O.OOE-tOO 2.70E-02 O.OOEiOO
Chrodim 5.58E-05 S.GOE-03 1.12E-02 3.92E-05 5.00E-03 7.84E-03

Trans-1,2 Dichloroethylene 1.66E-04 2.OOE-02 8.29E-03 7.43E-05 2.OOE-02 3.71E-03

Ethyl Benzene 2.01E-08 l.OOE-Ol 2.O1E-07 1.01E-08 l.OOE-Ol 1.0lE-07

Lead 1.84E-09 NA O.OOE+DO 1.03E-09 NA O.OOE'OO
ToluenL 4.19E-08 3.OOE-Ol 1.40E-07 4.5?E-09 3.OOE-01 1.52E-08
1,1,1 Trichlorcoethane O.O0E400 9.OOE-02 O.OOE+OO 0. OOE+OO 9.OOE-02 0.(OE+OO

Trichioroethylene O.00E4OO N4A O.00Ei00 O.OOE+OO NA 0.001+00
Xylenes 7.77E-05 1.00E-02 7.77E-03 3.87E-05 l.00E-02 3,87E-03
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TABLE P-85

CHRONIC HAZARD IND0EX
OilSrl' CHILD RESIDENTS AT SITE 4

F'UTURE

Upper Bound Best Estimate
Indicator_______________________ _______________________

Cheidcal CDI (a) AIC (b) CDI:AIC CDI AIC CDI:AIC
(imI kg/day) (ng/kg/day) (mg/kg/day) (mg/kg/day)

Barium 1.82E-03 5.10E-02 3.57E-02 1.39E-03 S.1OE-02 2.73E-02
Benzene 4.711-04 NA (c) 0.001*00 2.70E-04 HA 0.001400
Cadmiws 5.31E-06 2.90E-04 1.83E-02 4.80E-06 2.90E-04 1.66E-02
Chlorobea-zene 0.001.400 2.70E-02 0.001400 0.001*00O 2.70E-02 0.001400
Chrcaium 4.18E-05 5.00E-03 8.36E-03 2.94E-05 5.001-03 5.88E-03
Trans-1,2 Dichloroethylene 1.24E-04 2.001-02 6.21E-03 5.57E-05 2.001-02 2.79E-03
Ethyl Benzene 0.001*00 1.OOE-01 0.001*00 0.001*00 1.001-01 0.001+00
Lead 0.001+00 NA 0.001+00 0.001*00 NA 0.001400
Toluene 0.00E'00 3.001-01 0.001*0 0.001+0 3.001-01 0.001*00
1,1,1 Trichloroethane 0.001+00 9.001-02 0.001*00 0.001+00 9.OOE-02 0.001*00
Trichloroethylene 0.001400 NA 0.001*00 0.001+00 HA 0.001*00
Xylenes 5.79E-05 1.001-02 5.79E-03 2.89E-05 1.001-02 2.89E-03

a. CDI Chronic Daily Intake
b. AIC =Acceptable Chronic Intake
c. HA Data not available.
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TABLE P-86

CHRONIC HAZARD IBDEX FOR WORKERS ON SITE 4
CURRFNT -UPPER BOUJND

inhalation-Adult Oral-Adult

Indicator_______________________ ________________

chemical CDI (a) AIC (b) CDI:A1C CDI AIC CDI:AIC
(mg/kg/day) (mg/kg/day) (mrg/kg/day) (mng/kg/day)

Barium 0.OOE+OO 1.40E-04 O.OOE400 7.69E-08 5.IOE-02 1.51E-06
Benzene 4.79E-10 NA (c) O.00E400 O.OOE400 NA O.OOE400
Cdm.ftu O.OOE40D Nh O.OOE+OD 2.11E-09 2.90E-04 7.26E-06
Chlorobenzene 9.41E-13 5.70E-03 1.65E-10 O.OOE*O0 2.70E-02 O.00E400
Chromium O.ODE40D NA O.OOE400 4.17E-08 5.OOE-03 8.34E-06
Trans-1,2 Dichloroothylene 2.45E-12 HA O.00E400 D.OOE+OD 2.OOE-02 O.OOE400

Ethyl Benzene 6.62E-11 HA O.OOE400 O.OOE*O0 l.OOE-O) O.GOE+0D
Lead O.OOE400 NA O.00E40 5.43E-09 NA O.DDE4G0

Toluene l.09E-I1 l.SOE+00 7.27E-12 5.54E-10 3.OOE-D1 l.85E-09
1,1,1 Trichloroethane 7.49E-12 6.30E400 3.19E-12 D.OOE+OO 9.OOE-02 O.00Ei00
Trichloroethylene 8.74Z-12 NA O.OOE400 O.O0E400 NA O.GOE*OO
Xylenes 4.50E-10 4.OOE-01 1.13E-09 O.O0E400 1.OOE-02 O.DOE4OD

a. CDI =Chronic Daily Intake
b. AIC = kcceptable Chronic Intake
c. NA Data not availeble.
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TABLE P-87

CHRONIC HAZARD DMEX FOR WORM~.S ON SITE 4
CURRDET - BEST ESTIMATE

Inhalation-Adult Oral-Adult
indicator _____________________

chemical CDI (a) RIC (b) CDI:AIC CDI RIC CDI:AIC

(rre/Kq/day) (mg/kg/day) h(jg/kg/day) (ag/kg/day)

Barium O.G0E400O 1.40E-04 O.OOE'OO 5.23E-08 5.1OE-02 1.03E-06
Benzene O.OOE'00 NA (c) O.OOE40O O.O0E4O00 NA O.00E400
Cadmium l.1SE-10 Nk O.OOE+OG 1.03E-09 2.90E-04 3.56E-06
Chlorobenzene O.OOE4O0 5.70E-03 O.G0Ei00 O.OOE4OC 2.70E-02 O.OOEO
Chrceaxum M.OE-13 HA O.OOE+OO 2.51E-08 S.OOE-03 5.02E-06
Trans-l,2 Dichloroethylene O.00Ei00 NA O.OOE400 O.00E400G 2.OOE-02 O.OOE+OO
Ethyl Benzene 1.64E-12 VA O.OOE+OO O.OOE1OO 1.OOE-Oi O.OOE+OO

Lead 2.61E-11 NA O.00E400 2-OIE-09 NA O.OOE+OO
Toluene O.00E400 1.SOE+OO O.OOE+OO 2.06E-10 3.OOE-Ol 6.8SE-10
1,1,1 Trichloroethane 4.53E-12 6.30EiOO 7.35E-13 O.OOE+OO 9.OOE-02 O.OOE400
Trichioroethylene 5.71E-12 NA O.OOE+OO O.OOE400 NA O.OOE+OO
Xylenes 3.27E-12 4.OOE-Ol 8.17E-12 O.OOE+OO 1.OOE-02 O.DOE.OO

a. COT Chronic Daily Intake
b. AIC =Acceptable Chionic Intake
c. NA Data not available.
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TABLE P-88

CHRONIC HAZARD INDEX FOR ADULTS NEAR SITE 4
CURRENT

Upper Bound Best Estimate
Indicator

Chemical CDI (a) AIC (b) CDI:AIC CDI AIC CDI:AIC

(m/kg/day) (m/kg/day) (rs/kglday) (rs/kg/day)

Barium O.00E400 5.10E-02 O.0EO400 O.OOE+O0 5.10E-02 O.OOE4O0
Benzene 3.38E-05 NA (c) O.OOEO00 8.11E-06 A O.OOE+O0
Cadmiua O.OOE+O0 2.90E-04 O.OOEiOO O.OOE4O0 2.90E-04 O.OOE.O0

Chlorobei,zene B.OOE-08 2.70E-02 2.96E-06 6.89E-08 2.70E-02 2.55E-06
Chromium O.OOE+O0 5.00E-03 O.00E4{ O.OOE+O0 5.00E-03 O.00E+00

Trans-1,2 Dichloroethylene 1.93E-07 2.OOE-02 9.63E-06 1.29E-07 2,OOE-02 6.47E-06

Ethyl Benzene 5.45E-06 I.OOE-O1 5.45E-05 2.15E-06 l.OOE-Ol 2.15E-05
Lead O.OOE400 NA O.OOEO 0.O0E+00 NA O.OOE+OO
Toluene 8.36E-07 3.OOE-01 2.79E-06 3.55E-07 3.OOE-01 I.18E-06
1,1,1 Trichloroethane 6.91E-07 9.OOE-02 7.67E-06 5.27E-07 9.OOE-02 5.86E-06
Trichloroethylene 8.OOE-07 NA 0.00Z+00 2.99E-07 NA O.OOE+O0
Xylenes 3.71E-05 l.OOE-02 3.71E-03 1.57E-05 l.OOE-02 I.57E-03

a. CDI = Chronic Daily Intake
b. AIC = Acceptable Chronic Intake
c. NA 

= 
Data not available.
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TABLE P-89

CHRONIC HAZARI) INDEX FOR CHILDREN NEAR SITE 4
CURRENT

UJpper Bound best Estimate
ltidicator_______________________

Chemical CDI (a) AIC (b) COI:AIC CDI AIC CDf:hIC

(mgq/kg/day) (mrg/kg/day) (mg/kg/day) (mg/kg/day)

Barium O.OOE-OO 5.10E-02 O.OOE+iOO O.00E400 5.1OE-02 0.OOE4OO
Benzene 1.77E-04 NA (c) O.OOE+OO 4.26E-05 NA O.OOE'OO
Cadmium O.00E400 2.90E-04 O.OOE+OO O.00E400 2.90E-04 O.00E4O0
Chlorobenzene 4.20E-07 2.70E-02 1.55E-05 3.629-07 2.70E-02 1.34E-05

Chromium O.OOE1OO 5.00E-03 O.OOEtOO O.OOE+OO 5.GOE-03 0.0OE+00,

Trans-1,2 Dichloroethylene 1.01E-06 2.OOE-O2 5.06E-05 6.79E-07 2.00E-02 3.40E-05
Ethyl Benzene 2.86E-05 1.OOE-01 2.86E-04 1.13E-05 1.OOE-01 1.13E-04
Lead O.00E400 NA 0.OOE+OO O.00E400 NA O.OOE+OO
Toluene 4.39E-06 3.DOE-Ol 1.46E-05 1.86E-06 3.OOE-0i 6.21E-06
1,1,1 Trichioroethane 3.63E-06 9.OOE-02 4.03E-05 2.77E-06 9.GOE-02 3.07E-05
Trichloroethylene 4.20E-06 NA O.00E400 1.57E-06 NA O.OOE+OO
Xylenes 1.95E-04 l.OOE-02 1.95E-02 8.23E-05 1.OOE-02 8.23E-03

a. CDI =Chronic Daily Intake
b. AIC =Acceptable Chronic Intake
c. NA Data not available.
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TABLE P-90

RISK FROM POTENTIAL CARCINOGENS
ONSITE ADULT RESIDENTS OR WORKERS AT SITE 4

FUTURE

Upper Bound Best Estima~te
Indicator______________________ _____________________

Chemical CDI (a) Potency Factor Route-Specific CDI (a) Potency Factor Route-Specific
(rag/kg/day) (1/img/kg/day) Risk (nglkg/day) (1/ng/kg/day) Risk

Barium 2.43E-03 - (b) 0O0E4U0 l.BGE-03 - .OOE+OO
Benzene 6.29E-04 2.90E-02 1.82E-05 3.60E-04 2.90E-02 1.04E-05
Cadmsium 7.09E-06 NA (c) O.OOE+0O 6.40E-06 NA O.OOE+OO
Chlorobenzene O.OOE+O O.OOE40O O.00E40O O.00E400
Chromium 5.58E-05 NA O.00E400 3.92E-05 NA O.O0E400
Traas-1,2 Dichloroethylene 1.66E-04 -O.OOO 7.43E-05 O.OJE+0O
Ethyl Benzene 2.OIE-0B O.00E400 l.OlE-OB O.OOE+OO
Lead 1.84E-09 VA O.OOE*OO 1.03E-09 NA O.OOE+OO
Toluene 4.19E-08 - .OOE+GO 4.57E-09 -O.OOE+O

1,1,1 Trichloroethane 00E0 O.ODE+OO - O. OE+OO 0.0+0 .002+00
Trichloroethylene 0.O02+00 1.1OE-02 0.002+00 O0E+OO 1.102-02 0.002+00
Xylenes 7.77E-05 - .002400 3.87E-05 - .002+00

a. CDI =Chronic Daily Intake
b. Not applicable to this compound.
c. NA =Data not available.
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TABLE P-91

RISK FROM P(1MENTIM, CARCINOGENS

ONSITE CHILD RESIDENTS AT SITE 4
FUUE

Upper Bound Best Estimate

Indicator

Chemical CDI (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific

(nrc/kg/day (1/mg/kg/day) Risk (mg/kg/day) (1/mg/kg/day) Risk

Barium 1.82E-03 - (b) O.-E* 1.39E-03 0.00.E400

Benzene 4.71E-04 2.90E-0 1 05 2.70E-04 2.90E-02 7.83E-06

Ca ium 5.31E-06 NA (c) 0.00E400 4.80E-06 HA 0.OOE+00

Chlorobenzene O.ODE400 O.OOE+O0 O.00E4O0 - O.OOE40O

Chrcmium 4.18E-05 NA O.00E400 2.94E-05 NA 0.00E400

Trans-1,2 Dichloroethylene 1.24E-04 0.OOE400 5.57E-05 O.00E40O

Ethyl Benzene O.OOE'GO O.OOE+O0 O.OOE+O0 O .OME400

Lead O.OOE400 NA O.OOE+00 O.OOE+00 NA O. OOE-*0

Toluene O.OOE400 0.OOE*O0 O.00E400 O.OE400

1,1,1 Trichloroethane O.OOE O0 0.OOE+O0 0.00EO0 O.00E400

Trichloroethylene O.OOE+0 1. IOE-02 O.OOE+00 O.OOE+00 1.IOE-02 0.OOE+00

Xy]enes 5.79E-05 -. OOE+00 2.89E-05 0.00E*00

a. CDI = Chronic Daily Intake

b. Not appLicable to this compound.

c. NA Data not availabll.

i

I
~P-127



TABLE P-92

RISK~ FROMi POTENTIAL CARCINOGENS FOR WORK~ERS ON SITE 4
UPPER BOUND

Inhalation-Adult Oral-Adult
Indicator______________________ _____________________

Chemical CDI (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific
(ffg/kg/day) (1/m/kg/day) Risk (rrg/kg/day) (1/ruAg/g/day) Risk

Barium ~ O.O0E400 -(b) O.OOE+OO 7.69E-08 O.OOE+0O
Benzene 4.79E-10 2.90E-02 l.39E-Il O.OOE-iOO 2.90E-02 O.G0E400
Cadmiumn O.O{JE400 6.IOE+0O O.OOE+OO 2.11E-09 NA (c) O.OOE4OO
Chlorobenzene 9.41E-13 -O.OOE+OO O.OOEtOO- O.O0E400
Chroiumr D.00E400 4.IOE+01 O.00E400 4.17E-08 NA O.OOE+OO
Trans-1,2 Dichloroethylene 2.45E-12 -O.00E400 O.00EM0 O.OOE+OO
Ethyl Benzene 6.62E-11 O.OOE4OO O.00E400 -O.OOEtO

Lead O.O0E400 NA O.O0Ei00 5.43E-09 NA O.00E40
Toluene 1.09E-I11 O.OOE+OO 5.54E-10 O.00E400
1,1,1 Trjchloroethane 7.49E-12 -O.OOE+OO O.OOE+OO -O.DOE+0O

Trichloroethylene 3.74E-12 1.30E-02 1.14E-13 O.OOE+00 1.10E-02 O.O0E400
Xylenes 4.50O - O.00E400 O.OOE+OO -O.O0E400O

a. CDI =Chronic Daily Intake
b. Not applicable to this carpound.
c. Nh Data not available.
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TABLE P-93

RISK FROM POTENTIAL CARCIMOGE)SS FOR WORKERS ON SITE 4
BEST ESTIMATE

Inhalation-Adult Oral-Adult
Indicator_______________________ _______________________

Chemical CDI (a) Potency Factor Route-Specific CDI (a) Potency Factor Route-Specific
(tog/kg/day) (l/n-x/kg/day) Risk (rsg/kg/day) (1/m)g/kg/day) Risk

Bariumn O.00E400 - (b) O.O0E4C3 5.23E-08 -O.OOE'OO

Benzene l.1SE-l0 2.90E-02 3.33E-12 0.OOE*OO 2.90E-02 O.O0E400
Cdmi~UM O.00E400 G.lOE400 D.COE+OO 1,03E-09 NA (c) O.0OE4OO
Chlorobenzene 8.IOE-13 -O.OOE+OO D.00E4OO O.OOE+00

Chromnium O.OOE+0O 4.lOF.+Ol O.DOE400 2.51E-08 NA O.OOE+O
Trans-1,2 Dichloroethylene 1.64E-12 -O.OOE+OO O.00E400 -O.OJE+OO

Ethyl Benzene 2.61E-11 - .GOE+O0 .0O O.OOEi O.0E0
Lead O.00E400 NA O.OE+OO 2.01E-09 NA D.OOE+OO

Toluene 4.63E-12 - OOE4O0 2.06E-10 O.O0E.O
1,1,1 Trichloroethane 5i.71E-12 -O.OOE+OO O.O0E400 -O.00E400

Trichlorocthylene 3.27E-12 1.30E-02 4.25E-14 O.00E400 l.1OE-02 O.O0EfOO
Xylenes l.90L-lo- O.00E400 D.OOE+OO O.OL4O

a. CDI Chronic Daily Intake
b. Not applicable to this ccspound.
c. NA zData not available.
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TABLE P-94

RISK FROM POTENTIAL CARCINOGENS FOR ADULTS NEAR SITE 4

CURRENT

Upper Bound 1kst Estimate

Indicator
Chemical CD1 (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific

(mg/kg/day) (1/mg/kg/day) Risk (av/kg/day) (1/ag/kg/day) Risk

Barium O.ODE400 - (b) O.OOE400 O.OOE+O0 O.O0E0

Benzene 3.38E-05 2.90E-02 9.80E-07 8.11E-06 2.90E-02 2.35E-07

Cadmium O.OOE400 NA (c) 0.00E400 O.OOE4OO NA O.OOE'O0

Chlorobenzene 8.OOE-08 O.OOE+O0 6.89E-08 O.OOE4O0

Chrcmium O.OOE+O0 NA O.O(E400 O.OOE400 NA O.0JE+O0

Trans-l,2 Dichloroethylene 1.93E-01 O.OOE+O0 1.29E-07 O.OOE00

Fthyl Benzene 5.45E-06 O.OOE400 2.15Z-06 O.OOE4O0

Lead O.OOE+O0 NA O.00E400 O.OOE400 NA O.00E400

Toluene 8.36E-01 O.00E+00 3.55E-07 O.OOEiO0

1,1,1 Trichloroothane 6.91E-07 O.OOE+OO 5.27E-07 O.OE+O0

Trichlo-oethylene 8.00E-07 1.1OE-02 8.80E-09 2.99E-07 1.1OF-02 3.29E-09

Xylenes 3.71E-05 O.001400 1.57E-05 O.OOEO0

a. CDI = Chronic Daily Intake

b. Not applicable to this caupound.

c. NA Data not available.
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TABLE P-95

RISK FROM POTENT~IAL CARCINOGENS FOR CHILDREN HEAR SITE 4
CURRENT

Upper Bound best Estimate
Indicator______________________ ______________________

Chemical CDT (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific
(mg/kq/day) (1/n/kg/day) Risk (ttg/kg/day) (I/rig/kg/d-iy) Risk

IRariurn O.OOE+0O - (b) 0.00E400 0.0DEE40 - DO0E400

Benzene 1.77E-04 2.90E-02 5.15E-06 4.26E-05 2.90E-02 1,24E-06

Caantira O.OOE+OO NA (c) O.DE+0O O.00E400 NA O.ODE+OO

Chlorobenzene 4.20E-07 -O.00E-iOO 3.62E-07 0 .00E40O

Chromiium O.DOE400 NA 0.00E+00 O.OOE400 NA O.OOE+0O
Trans-1,2 Dichloroethylene 1.01E_06 - .00EQ0O 6.79E-07 -O.00E+00

Ethyl Benzene 2.86E-05 - .00E400 1.13E-05 O.OOE'0O
Lead O.OOE+0O NA O.OOE+0O 0.00E+00 NA O.OOE+OO
Toluene 4.39E-06 -O.OOEiOO 1.86E-06 -O.00E40t)

1,1,1 Tricbloroethane 3.63E-06 -O.GOE400 2.77E-06 - .O0E'00

Trichloroethylene 4.20E-06 1.10E-02 4.62E-08 1.57E-06 1.10E-02 1.73E-08

Xylenes 1.95E-04 -O.OOE+0O 8.23E-05 -O.O0E+0O

a. CDI =Chronic Daily Intake
b. Not applicable to this compound.
c. NA =Data not available.
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SECTION P.5
SITE 8 RISK ASSESSMENT TA13LES
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SECTION P.5
SITE 8 RISK ASSESSMENT TABLES

This section contains the risk assessment worksheets for Site 8.

P.5.1 Site 8 Indicator Chemical Selection
Data used in the selection of indicator chemicals were compiled from both

the Remedial Investigation performed at the Base by ES in 1988 and the 1986
study (Dames & Moore, 1987). These data are summarized in Table P-96,
while Tables P-97 through P-100 step through the USEPA selection process.
P.5.2 Site 8 Estimation of Chemical Intake for Each Pathway

Tables P-101 through P-108 summarize the upper bound and best
estimate chronic daily intakes from each potential pathway for each
population at risk, as calculated from the maximum and average chemical
concentrations, respectively.
P.5.3 Site 8 Estimation of Total Chemical Intake for Each Exposure Route

Chronic daily intakes for pathways categorized as oral, dermal or
inhalation routes are summed to yield total chronic daily intake via a

particular route for a target population. Tables P-109 through P-113 present
the total chemical intake for each exposure route.
P.5.4 Site 8 Characterization of Risk from Noncarcinogens

Tables P-114 through P-118 present the chi . 'c hazard values for each
target population.
P.5.5 Site 8 Characterization of Risk From Potential Carcinogens

Tables P-119 through P-123 present the risk from potential carcinogens
for each target population.

P
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TABLE P-97

TOXICITY DATA FOR COOPOUNDS DTECTED AT SITE 8

Carcinogen Assessment Toxicity Constants (d)

Severity Rating (V) (b) Group (CMO) (c)

Parameter CS (a) Toxicologic Noncarcinogens Potential Carcinogens

Niber Class
Watez Soil Water Soil

Oral Inhalation Oral Inhalation (w?) (e) (T ) M (VI) (s)

Route Route Route Route (L/09) (g/0) (L/mg) (kq/g)

Ba.rium 7440-39-3 NC (g) iO 10 D D 4.08E00 2.04E-04 - (h)

Cadmium 7740-43-9 bC,, PC (8) 10 8 - bl 4.4SE400 2.23E-04

Chromium 7440-47-3 NC, PC 8 A NA() NA

4,4' DDD 72-54-8 NC, PC B2 B2 NA NA 3.71E-02 1.800-06

4,4' DOE 72-55-9 NC, PC B2 B2 NA NA 1.13E-Ol 5.64E-06

4,4' DDT 50-29-3 NC, PC B2 B2 NA NA 1.590-01 7.97E-06

Delta BBC 319-86-8 NC D D NA NA

Dieldrin 60-57-1 NC, PC B2 B2 NA NA 3.66E0.O 1.83E-0.1

Ondosulfan 1 115-29-7 NC - D D NA NA

Lead 7439-92-I NC, PC 10 10 B2 B2 8.93E-01 4.44;-05 NA NA

PCB's M36-36-3 NC, PC - B2 B2 NA t1A 5.71E-01 2.86E-0S

Tolueoe 108-88-3 NC 7 10 5.20E-03 2.60E-07

Ijlenes 1330-10-7 NC 8 8 - 1.07E-Ol 5.33E-06

a. CAS -Cemical Abstracts Service

b. Rating Value = RVe 1 US.PA health effect rating value for noncarinogens

c. Carcinogen Asses-ant Group CAG USEPA classification of carcinogenicity

d. Toxicity Constant = uSEPA potency factor based on either carcinogenic or oncvrcino Air endpoints for a given uedm
e. wT z Water toxicity constant

f. ST = Soil toxicity constant

g. NC z Non-arcinogenic effec-s

h. Not applicable to paraeter

i. PC z Potential Carcinogen

J. NA z No data available

Source: U.S. Environmental Protection Agency (1936a)
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TABLE P-101

FUTURE EXPOSURE POINT INAKE VIA IGESTION OF SOIL AT DEPTH
FOR W~ORKERS AT SITE 8

Indicator Chemicai Fraction Human Intake Chronic Daily Intake
Indicator Concentration (mg/kg) Absorbed Factor (mg/kg/day)
Chemical ____________ Into Body (kg/day/kg) _____________

Maximum Representative Upper Bound Best Estimate

Barium 8.50E401 4.73E+01 5.OOE-O1 8.39E-10 7.13E-08 3.97E-08
Cadmium 1.44E+01 1.06E+01 8.OOE-02 1.34E-10 1.93E-09 1.42E-09
Chromium 4.34E-02 2.88E-02 5.OOE-01 8.39E-10 3.64E-11 2.42E-11
4,41 DDT NI) (b) ND 1.00E+00 1.68E-09 0.O0E+00 O.OOE+OO
Dieldrin ND ND I.OOE+OO 1.68E-09 O.OOEiOO O.OOE+0
Endosulfan I ND N'D 1.00E+00 1.68E-09 O.OOE+0O O.OOE+0O
Lead 2.75E+00 6.16E+00 1.50E-01 2.52E-10 6.92E-10 1.55E-09
Toluene 7.20E-01 1.10E-01 l.OOE+00 1.68E-09 1.21E-09 1.85E-10
Xylenes 5.60E-03 2.80E-03 1.OOE+OQ 1.68E-09 9.39E-12 4.70E-12

a. ND Not Detected
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TABLE P-102

FUTURE EXPOSURE PONT INTAKE VIA INGESTION OF GROUND WATER AS DRINKING WATER
FOR ADULT ONSITE RESIDENTS OR WORKERS AT SITE 8

Indicator Chemical Fraction Human Intake Chronic Daily Intake

Indicator Concentration (mg/L) Absorbed Factor (mg/kg/day)
Chemical (L/day/kg)

Maximum Representative Upper Bound Best Estimate

Barium 1.OOEfOO 2.88E-01 5.OOE-Ol 1.43E-02 1.43E-02 4.11E-03
Caraium ND (a) ND 8.OOE-02 2.29E-03 O.OOE+O0 O.OOE+O0
Chromium 5.20E-01 1.16E-O1 5.OOE-Ol 1.43E-02 7.43E-03 1.66E-03

4,4' DDT ND ND I.OOE+O0 2.86E-02 O.OOE+O0 O.OOE+O0
Dieldrin ND ND 1.OOE+O0 2,86E-02 O.OOE+O0 O.OOE+O0

Endosulfan I NO ND 1.OOEO00 2,86E-02 O.OOE+OO O.OOE+O0

Lead ND ND 1.50E-O1 4.29E-03 O.OOE+OO O.OOE+O0
Toluene ND ND 1.OOE+O0 2.86E-02 O.OOE+O0 O.OOE+O0
Xylenes ND ND I.OOE+O0 2.86E-02 O.OOE+O0 O.OOE+O0

a. ND Not Detected
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TABLE P-103

FUTURE EXPOSURE POINT INTAKE VIA IGESTION OF GROUND WATER AS DRINIG WATER

FOR CHILD RESIDENTS AT SITE 8

Indicator Chemical Fraction Human Intake Chronic Daily Intake

Indicator Concentration (mg/L) Absorbed Factor (mg/kg/day)

Chemical __________(L/day/kg) _____________

Maximum Representative Upper Bound Best Estimate

Barium LO0OEiO0 2.88E-01 S.OOE-01 1.07E-02 1.07E-02 3.09E-03

Cadmium ND (a) ND 8.OOE-02 1.71E-03 O.ODE-+OO O.OOE+fOD

Chromium 5.20E-01 1.16E-01 5.OOE-01 1.07E-02 5.57E-03 1.24E-03

4,41 DDT ND 11D 1.OOE+00 2.14E-02 O.ODEioD O.OOE+OD

Die3.drin ND ND 1.ODE+OO 2.14E-02 O.OOE+OO O.OOE-tOO

Endosulf an I ND ND 1.ODE+OO 2.14E-02 O.ODE+OD O.ODE+OO

Lead ND ND 4.OOE-01 8.57E-03 O.OOEiOD O.OOEiOO

Toluene ND ND 1.OOE+OO 2.14E-02 O.OOE+OD O.OOEiOO

Xylenes NDI ND l.OOE+O 2.14E-02 O.OOE+OO O.OOE+OO

a. ND =Not Detected
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TABLE P-104

CURRENT EXPOSURE POINT INTAKE VIA INGESTION OF SURFACE SOILS
FOR WORKERS AT SITE 8

indicator Chemidcal Fraction Human Intake Chronic Daily Intake
Indicator Concentration (mg/kg) Absorbed Factor (mg/kg/day)
Chemical ____________ Into Body (kg/day/kg) _____________

Maximum Representative Upper Bound Best Estim~ate

Barium 2.OOE*02 7.70E.'01 S.OOE-Ol 8.39E-10 1.68E-07 6.45E-08
Cadmium 1.O1E+01 8.43E400 8.00E-02 1.34E-10 1.36E-09 1.13E-09

Chromium 4.OOE-02 2.80E-02 5.00E-01 8.39E-10 3.35E-11 2.35E-11

4,41 DDT 1.50E-400 2.46E-01 l.OOE+OO 1.68E-09 2.52E-09 4.13E-10

Dieldrin l.OOE-03 5.DOE-04 1.00E+00 1.68E-09 1.68E-12 8.39E-13

Endosulfan I ND (a) ND l.00E+00 1.68E-09 O.OOE+0O O.OOE+OO

Lead 1.80E+01 1.02E+01 1.SOE-01 2.52E-10 4.53E-09 2.57E-09

Toluene 1.40E+00 2.85E-01 1.00Z+00 1.68E-09 2.35E-09 4.78E-10

Xylenes ND ND l.OOE+00 1.68E-09 O.00E+0O O.OOE+OO

a. ND =Not Detected
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TABLE P-105

CURRENT EXPOSURE POINT INTAKE VIA INGESTION OF SURFACE WATER DURING RECREATION
FOR ADULTS NEAR SITE 8

Indicator Chemical Fraction Human Intake Chronic Daily Intake
Indicator Concentration (mg/L) Absorbed Factor (mfg/kg/day)
Chemical ______________(L/day/kg) ______________

Maximum Representative Upper Bound Best Estimate

Barium ND (a) ND 5.OOE-01 1.82E-05 O.OOE4OO O.OOE+OO
Cadmium ND ND 8.OOE-02 2.91E-06 O.OOE+OO O.ODE+O
Chromnium ND ND 5.OOE-01 1.82E-05 O.OOE+OO O.ODE+OO
4,41 DDT 1.OOE-02 5.OOE-03 l.OOE+00 3.63E-05 3.63E-07 1.82E-07
Dieldrin ND HD 1.00E+00 3.63E-05 O.OOE+0O O.OOE+OO
Endosulfan I ND ND l.00E+00 3.63E-05 0.00E+00 O.OOE+OO

Lead 4.OOE-02 3.50E-02 l.50E-Ol 5.45E-06 2.18E-07 1.91E-07
Toluene 6.50E-03 3.25E-0O3 1.OOE+0O 3.63E-05 2.36E-07 1.18E-07
Xylenes ND ND 1.OOE+0O 3.63E-05 O.00E400 O.OOE+OO

a.- ND =Not Detected
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TABLE P-106

CURRENT EXPOSURE POINT INTAKE VIA DERMAL CONTACT WITH SURFACE WATER DURING RECREATION
FOR ADULTS NEAR SITE 8

Indicator Chemical Permeability Exposed Human intake Chronic Daily Intake
Indicator Concentration (mg/L) Constant Skin Area Factor (pmg/kg/day)
Chemical _________ (cm/hr) (cm2) (L/day/kg) ______________

Maximum Representative Uppor Bound Best Estimate

Barium ND) (a) ND NA 1.82E+04 O.OOE+OO O.OOE+OO O.G0FiOO
Cadmium ND ND NA 1,82E+04 O.OGE+OO O.OOE+OO 0,00E+00

Chromium ND ND NA 1.82E+04 O.OOE+OO O.OOE-fOO O.OOE40O
4,41 DDT l.OOE-02 5.OOE-03 NA 1,82E+04 O.00E+00 O.OOE+OO O.ODE+OO

Dieldrin ND ND 5.10E-04 1.82E+04 6.73E-06 O.O0E+OO O.OOEf 00

Endosulf an I ND ND NA 1.82E404 O.OOE+OO O.OOE+OO O.OOE+OO

Lead 4.OOE-02 3.50E-02 NA 1.82E+04 O.OE+OO O.OOE+00 0.005+00

Tolluene 6.50E-03 3.25E-03 9-OOE-04 1.82E+04 1.19E-05 7.72E-08 3.86E-08

Xylenes ND ND NA 1.82E+04 O.OOE+OO O.O0E+00 O.00E+00

a. ND Not Detected
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TABLE P-107

CURRENT EXPOSURE POINT INTAKE VIA INGESTION OF SURFACE WATER DURING RECREATION
FOR CHILDREN NEAR SITE 8

Indicator Chemical Fraction Human Intake Chronic Daily Intake
Indicator Concentration (mg/L) Absorbed Factor (mg/kg/day)
Chemical ______________(L/day/kg) ______________

Maximum Representative Upper Bound Best Estimate

Barium ND (a) ND 5.ODE-01 9.54E-05 O.OOE+O O.ODE+O
Cadmium ND ND 8.OOE-02 1.53E-05 O.OOE+OO O.ODE+OO
Chromium ND ND) S.ODE-01 9.54E-05 O.OOE+OO O.ODE+OO
4,4' DDT l.OOE-02 5.ODE-03 1.OOE+00 1.91E-04 1.91E-06 9.54E-07
Dieldrin ND ND 1.OOE+00 1.91E-04 O.OOE+OO O.00E400
Endosulfan I ND ND 1.005+00 1.91E-04 O.OOE+O0 O.OOE+O0
Lead 4.005-02 3.50E-02 4.005-01 7.63E-05 3.05E-06 2.67E-06
Toluene 6.50E-03 3.25E-03 1.005+00 1.915-04 1.24E-06 6.20E-07
Xylenes ND ND 1.005+00 1.91E-04 0.005+00 0.005+00

a. ND =Not Detected
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TABLE P-1O8

CURRENT EXPOSURE POINT INTAKE VIA DERMAL CONTACT WITH SURFACE WATER DURING RECREATION
FOR CHILDREN NEAR SITE 8

Indicator Chiemical Permeability Exposed Human Intake Chronic Daily Intake
Indicator Concentration (mg/L) Constant Skin Area Factor (mg/kg/day)
Chemical ____________ (cm/hr) (cm2) (L/day/kg) _____________

Maximum Representative Upper Bound Best Estimate

Barium ND (a) 11D NA 9.40E+03 O.OOE+OD O.OOE+OO O.OOE+OO

Cadmium ND ND NA 9.40E+03 O.ODE+OO O.O0E400 O.OOE+OO
Chromium 11D ND NA 9.40E403 O.OOE+OO O.OOE+OD O.OOE+OO

4,41 DDT 1.OOE-02 S.OOE-03 NA 9.40E+03 O.OOE+OO O.OOE+OO O.OOE+OO

Dieldrin ND ND 5.10E-04 9.40E+03 1.83E-05 O.OOE+OO O.OOE400

Endosulfan I ND ND NA 9.40E+03 O.OOE+OO O.OOE+OO O.OOE+OO

Lead 4.OOE-02 3.50E-02 NA 9.40E+03 O.OOE+00 O.OOE+OO O.OOEiOO

Toluen,-6.50E-03 3.25E-03 9.OOE-04 9.40E+03 3.23E-05 2.10E-07 1.05E-07

Xylenes 11D ND NAl 9.40E+03 O.OOE+OO O.OOE+0O O.OOE+00

a. ND = Not Detected
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TABLE P-109

FUTURE TOTAL CHRONIC INTPAKE
ONSITE ADULT RESIDENTS OR WORKERS AT SITE 8

Ingestion of Ingestion of Total Chronic Daily Intakes
Soil at Depth Ground Water Ingestion Route

(mqg/kg/day) (mg/kg/day) (mg/kg/day)

Indicator
Chemical Upper Bound Best Estimate Upper Bound Best Estimate Upper Bound Best Estimate

Barium 7.13E-08 3.97E-08 1.43E-02 4.11E-03 1.43E-02 4.11E-03
Cadmium 1.93E-09 1.42E-09 O.OOE+OO O.OOE+OO 1.93E-09 1.42E-09
Chrcoiium 3.64E-11 2.42E-11 7.43E-03 1.66E-03 7.43E-03 1.66E-03
4,41 DDT O.OOE+O0 O.OOE+O0 O.OOEiOO O.OOEfOO O.OOE+OO O.OOE+O0

Dieldrin O.OOE+O0 O.OOE400 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Endosulf an I O.OOE+OO O.00E400 O.OOE+OO O.OOEf 00 O.OOE+00 O.OOE-tOO

Lead 6.92E-10 1.55E-09 O.OOE+OO O.OOE+OO 6.92E-10 1.55E-09

Toluene 1.21E-09 1.85E-10 O.O0E+OO O.OOF+OO 1.21E-09 1.85E-10

Xylenes 9.39E-12 4.70E-12 O.OOE+OO O.OOE+OO 9,39E-12 4.70E-12
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TABLE P-l10

FUTURE TOTAL CHRONIC MNAKE
ONSITE CHILD RESIDENTS AT SITE 8

Total Chronic Daily Intakes
Ingestion Route

(mg/kg/day)

Indicator
Chemical Upper Bound Best Estimate

Barium 1.07E-02 3.09E'-03
Cadmium O.OOE+OD O.OOE+0O
Chromium 5.57E-03 1.24E-03
4,41 DDT 0.00E400 O.OOE+OD

Dieldrin O.OOE+0O O.ODE+0O
Endosulfan I D.OOE+OD O.OOE+00

Lead O.OOE+OO D.OOEfOO

Toluene O.OOE+0O O.ODE+OD
Xylenes O.OOE+OD O.ODE+00
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TABLE P-l1

T('AL CHRONIC INTAKE FOR WORKERS AT SITE 8

CURRENT

Total Chronic Daily Intakes

Ingestion Route
(mg/kg/day)

Indicator
Chemical Upper Bound Best Estimate

Barium 1.68E-07 6.45E-08

Cadmium 1.36E-09 1.13E-09

Chromium 3.35E-11 2.35E-11

4,4' DDT 2.52E-09 4.13E-10

Dieldrin 1.68E-12 8.39E-13

Endosulfan I O.OOE+OO O.OOEiO0
Lead 4.53E-09 2.57E-09

Toluene 2.35E-09 4.78E-10

Xylenes O.OOE+OO O.OOE+OO
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TABLE P-112

TOTAL CHRONIC INTAKE FOR ADULTS NEAR SITE 8
CURRENT

Total Chronic Total Chronic
Daily Intake Daily Intake
Oral Route Dermal Route
(mg/kg/day) (mg/kg/day)

Indicator _______________ _______________

Chemical
Upper Bound Best Estimate Upper Bound Best Estimate

Barium O.OOE+00 O.OOE+OO O.OOE+OO O.OOZIOO
Cadmium O.OOE4OO O.OOE+OO O.OOE+OO O.OOE+OO

Chromniumn O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

4,41 DDT 3.63E-07 1.82E-07 O.OOE+OO O.OOE+OO

Dieldrin O.OOE+0O O.OOE+OO O.O0E+OO O.OOE+OO

Endosulf an I G.OOE+OO O.00EiO0 O.OOE+OD O.OOE+OO

Lead 2.18E-07 1.91E-07 O.OOE+OO O.OOE+OO

Toluene 2.36E-07 1.18E-07 7.72E-08 3.86E-08

Xylenes O.OOE+OD O.OOE+OO O.ODE+OO O.OOE-tO
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TABLE P-113

TOTAL CHRONIC INTAKE FOR CHILDREN NEAR SITE 8

CURRENT

Total Chronic Total Chronic
Daily Intake Daily Intake
Oral Route Dermaol Route
(irg/kg/day) (mg/kg/day)

Indicator_______________ ______________

Chemical
Upper B"nund Best Estimate Upper Bound Best Estimate

Barium O.OOE400 O.OOE+OO O.OOE+0D O.00E+OO
Cadmium O.OOE+OO O.OOE+0O O.OOE*OO O.ODE+OO

Chromium O.O0E+OO O.OOE+OO O.OOE+0O O.OOE+OO

4,41 DDT 1.91E-06 9.54E-07 O.OOE+00 O.OOE+OO

Dieldrin O.OOE+OO O.OOE+OO O.OOE+OO O.0OE+00

Endosulfan I O.OOE+OO O.ODE+OD O.OOE+OD O.OOE+OO

Lead 3.05E-06 2.67E-06 O.ODE+OO O.OOE+OD

Toluene 1.24E-06 6.20E-07 2.10E-07 1.05E-07

Xylenes O.OOE+OO O.OOE+OD O.OOE+OO O.OOE+OD
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TABLE P-114

CHRONIC HAZARD INDEX
ONSITE ADULT RESIDENTS OR WRKERS AT SITE 8

FUTURE

Upper Bound Best Estimate
Indicator______________________ _____________________

Chemical CDI (a) AIC (b) CDI:AIC CDI MIC CDI:AIC
(mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day)

Barium 1.43E-02 5.10E-02 2.80E-Ol 4.11E-03 5.lOE-02 8.07E-02
Cadium 1.93E-09 2.90E-04 6.66E-06 1.42E-09 2.90E-04 4.90E-06
Chrcadum 7.43E-03 5.OOE-03 1.49E+00 1.66E-03 5.OOE-O3 3.31E-Ol
4,4' DDT O.OOE+OO 5.ODE-04 O.OOE+CO O.OOE+OO 5.005-04 0.005+00
Dieldrin O.O0E,O0 5.OOE-05 0.005+00 O.OOE+OO 5.OOE-05 O.OOE+OO
Endosulf an, I O.OOE+O0 5.005-05 0.005+00 0.005-100 5.00E-05 0.005+00
Lead 6.92E-10 NA (c) 0.005+00 1.55E-09 NA 0.005+00
Toluene 1.21E-09 3.005-OX 4.03E-09 1.85E-10 3.005-01 6.15E-10
Xylenes 9.39E-12 l.00E-02 9.39E-10 4.70E-12 1.00E-02 4.70E-10

a. CDI =Chronic Daily Intake
b. AIC = cceptable Chronic Intake
c. Data not available
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TABLE P-115

CHROMIC HAZARD IDEX

ONSITE. CHILD RESIDENTS AT SITE 8
FUTURE

Upper Bound Best Estimate

Indicator_______________________ ______________________

Chemical MOI (a) AIC (b) CDI:AIC CDI Ale CDI:AIC
(mg/kg/day) (mrg/kg/day) (mg/kg/day) (mg/kg/day)

Barium l.O/E-02 5.106-02 2.10E-01 3.09E-03 5.10E-02 6.05E-02

cadmium O.OOE+OO 2.90E-04 O.OUE-IOO O.OOEfOO 2.90E-04 O.OOE-fOD
Chromium 5.57E-03 S.OOE-03 1.11E+00 1.24E-03 5.OOE-03 2.49E-01
4,4' DDT O.OOE+OD 5.00E-04 O.OOE*00 O.00E4*00 5.OOE-04 O.OOE+OO
Dieldrin O.00E+00 5.00E-05 O.OOE+OO O.OOE+00 S.O'nE'O5 O.OOE+00
Endosulfan I O.ODE40O 5.OOE-05 D.OOE+00 O.ODEfOO S.OOE-05 O.OOE+OO
Lead O.GOE+OD NA (c) O.O0E400 0.00E+00 NA O.00E+00
Tolluene 0.00E+-OD 3.005-01 0.005+00 0.005+00 3.OOE-0i 0.005400

Xylenes 0.005+00 1.O0E-02 0.005+00 0.OOE+00 1.00E-02 0.005+00

a. CDI =Chronic Daily Intake
b. AIC =Acceptable Chrc.ac Intake
c. Data not available
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TABLE P-116

CHRONIC IMMAD IDEX FOR WvORKERS ON SITE 8
CURRENT

Upper Bound Best Estimate
Indicator ______________________ ____________

Chemical CDI (a) AIC (b) CDI:AIC CDI AIC CDI:AIC
(mg/kg/dIay) (mrg/kg/dIay) (Mg/kg/day) (mg/kg/day)

Barium 1.68E-07 5.10E-02 3.29E-06 6.45E-08 5.10E-02 1.27E-06
cadmium 1.36E-09 2.90E-04 4.67E-06 1.13E-09 2.90E-04 3.90E-06
Chromdium 3.35E-11 5.OOE-03 6.71E-09 2.35E-11 5.00E-03 4.70E-09
4,41 DDT 2.52E-09 5.OOE-04 5.03E-06 4.13E-10 5.OOE-04 8.25E-07
Dieldrin l.6SE-12 S.OE-05 3.35E-08 8.39E-13 5.00E-05 1.68E-08
EPndosuilfai I O.ODE+OO 5.OOE-05 O.OOE+OO O.OOE+0O 5.OOE-O5 O.DOE+0O
Lead 4.53E-09 H& (c) O.OOE-4OO 2.D7E-O9 NA O.OOE+0O
Toluene 2.35E-09 3.OOE-Ol 7.83E-09 4.78E-10 3.OOE-Ol 1.59E-09
Xylenes: O.OOE+OO 1.OOE-02 O.OOE+OO O.OOE+OD 1.0OE-02 O.OOE400

a. CDI =Chronic Daily Intake
b. AIC =Acceptable Chronic Intake
c. Data not available
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TABLE P-l17

CHRONIC HAZARD INDEX FOR ADULTS NEAR SITE 8

CURREN~T

Upper Bound best Estimate

Indicator ______________________

Chemical CDI (a) AIC (b) CDI:AIC CDI AIC CDI:AIC
(mg/Kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day)

Barium O.OOEiOO 5.10E-02 O.OOE+O0 O.OOE+O3O 5.10E-02 O.00E400
Cadmium O(E' 2.90E-04 O.OOE+OD D.6OE+OO 2.90E-04 D.OOE+OD
Chromilum U. OOE+00 5.00E-03 0.002400 0.002+00 5.002-03 0.002+00
4,4' DDT 3,63E-07 5.002-04 7.27E-04 1.82E-07 5.OOE-04 3.63E-04

Dielckin 0.OOE400 5.002-05 0.OOE+00 0.O0E+O0 5.002-OS 0.OOE+0
Endosulfan I 0.OOE400 5.002-05 0.OOE400 0.00E+O 5.002-05 0.002+00
Lead 2.18E-07 NA (c) 0.OOE4O0 1.91E-07 NA 0.002+00
Toluene 2.36E-6.7 3.002-01 7,87E-07 1.18E-07 3.002-01 3.94E-07

Xylenes 0.002+00 1.00E-02 0.002+00 0.002+00 1.002-02 0.002+00

a. CDI Chronic Daily Intake
b. AIC =Acceptable Chronic Intake
c. Data not available
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TABLE P-118

CHRONIC HAZARD IDEX FOR CHILDREN1 NEAR SITE 8

CURRENT

Upper Bound Besi. Estimate
Indicator_______________________ ______________________

Chemical 01 (a) Ale (b) CDI:A1C CDI AIC CDI:AIC

(mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day)

Barium O.OOE'OO 5.lOE-02 O.OOE+0O O.OOE+0O 5.10E-02 O.OOE+0O
Cadmium O.00E4O0 2.90E-04 O.00E4O0 O.OOE+OO 2.90E-04 0.0DOO
Chromium O.OOE+OO 5.OOE-03 O.OOE+OO O.OOE-fOO 5.OOE-03 O.OE+OO
4,41 DDTr 1.91E-06 5.OOE-04 3.82E-03 9.54E-07 5.OOE-04 1.91E-03

Dieldrin O.OOE,+QO 5.ODE-O5 O.OE+0D D.OOE+0D S.OOE-0S O.OOE+00

Endosulfan I O.OOE+OO S.OOE-O5 O.OOE+OO O.OOE*OO 5.OOE-05 O.OOE+O
Lead 3.05E-06 NA (c) O.OOE+OO 2.67E-06 NA O.OOE'OO

Toluene 1.24E-06 3.OOE-0l 4.13E-06 6.20E-07 3.OOE-0l 2.07E-06
Xylenes O.OOE+OO l.ODE-02 O.OOE40D O.0OE-f 0 I.OOE-02 O.OOE+O

a. CDI Chronic Daily Intake
b. AIC =Acceptable Chronic Intake
c. Data not available
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TABLE P-119

RISK FROM POTENTIAL CARCINOGENS

ONSITE ADULT RESIDENTS OR W~ORKERS AT SITE 8
FUTURE

Upper Bound Best Estimate
Indicator________________________ ________________________
Chemical CDI (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific

(mg/kg/day) (1/mg/kg/day) Risk (rag/kg/day) (1/tag/kg/day) Risk

Barium 1.43E-02 -(b) 0.009+00 4.11E-03 - (h) O.OOE+OO
chium 1.93E-09 NA (c) O.00E400 1.42E-09 NA (c) O.OOE+O0

Chromiumn 7.43E-03 NA O.OOE+OO 1.66E-03 NA O.OOE+00
4,4' DDT O.ODEi00 3.40E-01 O.DOE*OO O.OOE+0O 3.40E-01 0.OOE'0O
Dieldrin O.OOE+OO 1.60E+01 O.OOEiOO 0.OOE+O 1.60E+01 0.005400
Endosulfan I 0.GOE+00 - .005*00 0.005+00 O.OOE+00
Lead 6.92E-10 NA 0.OOE+00 l.55E-09 NA 0.005+00
Toluene 1.21E-09 - .005+00 1.855-10 - .00E400
Xylenes 9.39E-12 0 .OOE-tOO 4.70E-12 - .005+00

a. CDI =Chronic Daily Intake
b. Not applicable to this cacpound
c. Data not available
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TABLE P-120

RISK FROM POTENTIAL CARCINOGENS
ONSITE CHILD RESIDENTS AT SITE 8

FUTURE

Upper Bound Best Estimate

Indicator
Chemical CDI (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific

(mg/kg/day) (1/mg/kg/day) Risk (mg/kg/day) (1/mg/kg/day) Risk

Barium 1.07E-02 - (b) O.OOE+O0 3.09E-03 OOOE+00
Cadmium O.OOE+O0 NA (c) O.OOE+O0 O.OOE+O0 NA O.OOE+O0
Chromium 5.57E-03 NA O.OOE+O0 1,24E-03 NA O.OOE+O0
4,4' DDT O.OOE+OO 3.40E-01 O.OOE+00 O.OOE+O0 3.40E-01 O.OOE+O0

Deldrin O.OOE400 1.60E401 O.OOE+O0 O.OOE+O0 1.60E40 O.00E+00
Endosulfan I O.OOE+O0 O.OOE+O0 O.OOE+O0 O.OOE+O0
Lead O.OOE+O0 NA O.OOE+O0 O.OOE+O0 NA O.OOE+O0
Toluene O.OOE+O0 O.OOE+O0 O.OOE+O0 0.OOE4O0
Xylenes O.DOE400 O.OOE+O0 O.OOE 00 0 O.OOE+OO

a. CDI = Chronic Daily Intake
b. Not applicable to this ccmpound
c. Data not available
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TABLE P-121

RISK~ FROM4 POTENTIAL CARCINOGENS FOR WORKERS ON SITE 8
CURRENT

Upper Bound Best Estimate
Indicator ___________________ _______________________

Chemical CDI (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific
(mrg/kg/da-y) (1/mg/g/day) Risk (mg/kg/day) (1/mg/kg/day) Risk

Barium ~ 1.68E-07/ - (b) O.OOE+OO 6.45E-08 - (b) O.OOE4OO
cadium 1.36Z-09 NA (c) O.OOE+0O 1.13E-09 NA (c) O.OOE+OO
Chromium 3.35E-11 NA 0.00E+00 2.35E-11 NA O.OOE+iOO
4,41 DDT 2.52E-09 3.40E-01 7.40E-09 4.13E-10 3.40E-01 1.21E-09
Dielclrin 1.68E-12 1.60E+01 1.05E-13 8.39E-13 1.60E+01 5.24E-14
Endosulfan I O.OOE+00 - .OOE+0O O.OOE+0O - .OOE+O
Lead 4.53E-09 NA O.OOE+OO 2.57E-09 NA O.OOE+OO
'toluene 2.35E-09 -O.0OE+0O 4.78E-10 O.OOE+00
Xylenes O.OOE+OO O.OOE+OO O.OOE+O O.OOE+OO

d. CDI -Chronic Daily Intake
b. Not applicable to this ccaipound
cData not available
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TABLE P-122

RISK FROM POTENTIAL CARCINOGENS FOR ADULTS NEAR SITE 8
CURRENT

Upper Bound Best Estimate
Indicator_______________________ _______________________

Chemical MDI (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific
(ag/kg/day) (1/mgq/kg/day) Risk (mg/kg/day) (1/mg/kg/day) Risk

Baritim O.00E400 - (b) O.OOE+OO O.OOE+00 - (b) O.OOEiOO
Cadmium O.OOEtOO NA (c) O.OOE+OO O.OOE+OO NA (c) O.OOE$OO

Chrctmium O.OOE+0O NA O.OOE+OO O.OOE+00 NA O.OOE+OO

4,41 DDT 3.63E-07 3.40E-01 1.07E-06 1.82E-07 3.40E-01 5.34E-07
Dieldrin O.00E400 1.6OE401 O.OOE400 O.OOE+OO 1.60E-f01 O.OOEfOO
Endosulfan I O.00E400 -O.OOE+00 O.OOE+OO O.OOE+OO
Lead 2.18E-07 NA O.OOE+OO 1.91E-07 NA O.OOEtOO

Toluene 2.36E-07 -O.OGE+OO 1.18E-07 -O.OOE+00

Xylenes O.OOE400 -O.OOE+OO O.OOE+OD O.ODE400

a. CDI =Chronic Daily Intake
b. Not applicable to this compound
c. Data not available
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TABLE P-123

RISK FROM POTrENTIAL CARCJ110GENS FOR CHILDREN NEAR SITE 8
CURRENT

Upper Bound Best Estimate

Inalcator_______________________ _______________________

Chemical CDI (a) Potency Factor Route-Specific CDI Potency Factor Route-Specific
(mgj/kg/day) (1/mg/kg/day) Rlsk (mg/kg/day) (1/mg/kg/dlay) Risk

Barium O.OOE+OO - (b) O.OOE+OO O.OOE+OO - (b) O.OOE+OO
Cadmiuz O.OOEfOO NA (c) O.0OE+OO O.OOE+OO NA (c) O.00E400
Chromium O.OOE+0O MA 0.00z+00 0.0OE+O0 NA 0.00z+00

4,41 DDT 1.91E-06 3.40E-01 5.61E-06 9.54E-07 3.40E-Ol 2.81E-06

Dieldrin O.OOE400 1.60E401 O.OOE+00 O.OOE+OO 1.60E401 O.OOE+OO

Endosulfan, I O.OOE+QO O.OOE+OO Q.OOE+OO - .OOE+O

Lead 3.05E-06 NA O00E400 2.67E-06 NA 0.00E+00

Toluene 1.24E-06 -O.OOE4OO 6.20E-07 -O.0OE'OO

Yylenes O.OOEOO O.OOE+00 O.OOE+00 -O.OOE+00

a. CDI = Chronic Daily Intake
b. Not applicable to this ccoipound
c. Data not available
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SECTION Q.1
INTRODUCTION

The contents of the field notebooks are included here as required by the
statement of work.

There are eight notebooks.
The field notes for the lithologic logs were kept on separate sheets of

paper and these are included as Section Q.2.8. They are grouped by site, and
within each site, in the sequence: boreholes drilled for monitoriag wells and
boreholes drilled for well points.

A brief summary of the contents of each notebook is given at the

beginning of each section before the copies of the field notes themselves.
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SECTION Q.2
FIELD NOTES

0.2.1 Notebook 1, Field Team Leader Notebook No. 1
This notebook contains notes of the Field Team Leader for field worl,

done during the summer of 1988. The notes consist of overall field strategy,
personnel and the work progress.

All 122 pages in this notebook were used. The first entry is 6 July 1988
and the last is 8 September 1988. The pages are signed by John D. Hardeman.
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Q.2.2 Notebook 2, Rig No. 1
This notebook contains notes of the drill rig geologist.
Entries were made by Peter Riemersma, Jo-Ann Sherwin and Mike Roddy.

One hundred and seven pages were used; several pages in the back were used
as scratch sheets. The first entry was 26 July 1988 and the last is 2
September 1988. The pages are signed by Peter E. Riemersma, Mike Roddy and

Jo-Ann Sherwin.
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Q.2.3 Notebook 3, Assistant Field Team Leader

This notebook contains Site 2 pace and compass measurements on existing

well locations, and the locations of the trench FTA-1; rounds 1 and 2 of water
level measurements; well development records; shallow soil sampling at Site 3
and records of HNU readings for Site 8 shallow soil boreholes.

Eighty two pages of this notebook were used. The first entry is July 26
1988 and the last is September 2, 1988. This notebook is signed by Jo-Ann
Sherwin.
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Q.2.4 Notebook 4, Field Technician
This notebook contains decontamination records, calibration records for

the HNU meters, records of photographs taken, records of shallow soil sample
collection at Site 3 and the third round of water level measurements. Forty
nine pages of this book were .used, the first entry is 27 July 1988 and the last
entry is 27 September 1988. Most entries were signed by Kimberly L. Davis.
A few pages are signed by Jo-Ann Sherwin.
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i

Q.2.5 Notebook 5, Sample Collection Log
This notebook contains sample collection procedures and times for the

collection of surface water, sediment and ground-water samples. Ninety eight
pages of this book were used. The first entry is 6 September 1988 and the
last is 25 September 1988. The entries are signed by Kimberly L. Davis.

Q-202



If

This page intentionally left blank.

Q-202a



y~ -. ~ .1

-- 9 -

p

-4

- - *4* C
* p

'4
A . . t &. -

* -- . . A
j ,7! . ~.

-i' -
'.4

At.',

I- * -
It.-

-, '~ 94

-. 9

3* -

tt-~. 'Aw1N - -A~ I - A
- -i

__ 1.

r~t~'#~t 7> -%

~S ~A 
'

A 4Y~A. 4$'W~o --

~- -- <' a-

- - fl.~ JA~ .. 4~i
CA -.

- - - . -

* - - -. -

4A~t.4V~NtS$!4 
-

.fS ,,

K - 'At - At

~$~& ~ -
- - -r ~

.*~e

At A

- -, -9- 4 A~n.4~t

.- -' ~S~W 9t' - f~ONCt'%f't "qW ~ ~A''AtA

-~ ~,,, .,t. r9t fl *I' '~-.--~ a~,
I? Cg IA' .t3!~C'.. 1 '". .)IY

~ I~
t

'
9

)4~j*C
4 ~

JiA ~iA'~'~~.* £- 30 *.~'p:JA"t~ 4j
P -9

ASj I, - .9
- * * 7- ~ ~d i:p t

I? -.u~
t'4i4~ .. * I

$

*~ ~;>'-'-zc--~' - - tAtgifr'

Q-203



a.r

.~ 1 - 'W
I. <) 02L

c c

4. jclj"O . ... mmmmmmm

00-0

14* o
4W 3

u1. 0
10 avvfl C7 0t(!" r l":a ta tcq y,; vta J !-ta~ !-:(t tC , y tcZDo OW=M: -: nr 7 . D"ML M;"-rt ,wC -m-TL . ;C

It. = -o--
U-/ 0c om0 n0 nc 0m0 0m00 0 oc om0 0m0 V oc 0m0 m~'C)'q c''o~C nm nC 00 c

U) 4) /4) ~ .
0s"- - - -MMm -r 7- -.. ,.,. c.ci.c(4 c'C) c,'') ' . T~ 'rU)U)CL U L S )%UULn o

V, 1, . ~ '!,W'

0 *l~~. CU mC -C w) c mJ( (.4 CS m' Ci) CD Do) C 71 C N) ' U) '- 00 U) U M U CD U) ) ) ..

X1. - C- - - ' - ' 4N (4C ') C") m' M' m' m' C ) M') K') -' -IT ' ' '7 7 U) L) W') V') V) U) to

c a I -- W

C)
- I -A. ~ e ...-.- CJ .. CJ . C) C rnc')Cen)C -qC)'7 -W7~ -7 -T. VU)U ) in LO to

I- V) (D tUc ) ( n( c )C jCJm L)t ,c )c jm' nt -D l!

-Q-204-



r: -- I----1----1-
" . -.......- ..... ~ I -___.___t .... L~ L_

- - ----

I I I

.... .... a. ....... I ...L..........I I

__ _L j _!-I l I j )I L± - - i i i.
--- i _ _ ! i I l I , -1

_ i I I i 'I I - I- -- i' I i 1 , , -1 l L _!____!' _

...... ". .- I - - -
_--__ -!_ i___ T ._.! _ - -z --1 I - -F- t1

1 / I i .I
___ "l _ __I!._. II__! _ -I., -t f , _ ! 1_ IS I _ _ l _ II i - --

I _I_ 1 ! i __ _ _ _ _ __ _ _ ____l_!__ ! I__ __i_._! [
• _____ , _ ._.______________ ___ __ r ,_. /

.' ' , -.i t , ,,.... Q - ,,205 I - -



ILL

I -A_

I1 -21

s-I i ii L~iAL 1 J& -LZ

* ~ tZ~N. ___ _

C14 I'i ~oI-
IP 6 a

r~~~ 1  

_LiL.JX. ? rj~J L L Li z

* ~ ~ I

II

4 ~49

na ~ I
* ~ I~J~j~I~ ~ I v

*C6.

j74K sI- I

Q-206



AL LIN

.1 _.

L. K:
3_ 00 CIO

I __ Vi;
_i_ L J~

_ILLA

N/ I

%:r~,b

Z 11'1.11 1 i IiL~ J

-0 1 *1

* £~ij I'II~ B

* ~' 4 %~ .~Q-207



- r:~ L'i. S, Ii I(AI I

tpit

-IT

lott

I.41

Itt

_ 
Q'208



jt

-t 114 !2 J L cI L \

INs L2

= 

' \~I-~fj- 
~ 

i

'~ I 

~ 
~S~L~ -Zb

l-~1 tb )!

% ~ ' ~ ) Z ~ LQi-2 0 9'



I All

> 
_,

Q-1

i Ji i.'f7--'-

"II i I.. 1"I 1

!, .. : I I ' I-. .. . I -1 , i' I ,I -

,I.- ! I I .. ,._i I.,N , . ! .i ;.i.:L 1 J-, .s'- I '-!

, I ' ! i , ' - -. , . - . .

,* 1 * l- i
, i. +i- _ _1 i t . ,I , , ,

, , , . i .,, l .- \k!I - i~ ' '''> -! : ,',

!-, ", - , 1u ,, .i:, .* KK_.+ i .. ,- _

Q-210



Lz

~I'

2Q121



~I -AI

I JI~zj

__

to5

Li- L -_

0 1A~

Q-21



I!I

_ -!_. - - -

N1 _ rrrr_!' ..

_ -_, <-

I . J

-L-'-i -- - -

-i. _Lt _ t

!L
_ z

ii'Q-213



izlzz

(IT~

I~ ~ 4
!,Z4[

-C4-

ir (ZI-___

~t Q-14j



I1I

_ _ 

-F- -

i - I LI

- 21

.L=
-4 , i -.. i (1T ~-~~... ---

-F- I,. K^ I " .II-

I I ll

!ii '

iKL i Q-215_
Kt1iT



/%

/-

Ali

NJ,- ~ _ ; i

.. jl w:
9Fs~% - - __

1ff 1

Q-16



L-44

. I 1 I '' IIIIIIIIII I III - ......--- I--

41

i .. ... i- - '

' !z -.-- f-:-. i--

-I 1 .

-4-- -

L-217

k3 1 -. 1~

I - - - ~ - ------ IUD

I z----I-.--i I_

I __ _

I-- ___ ___ ~ ~i~jA-t- -Q1-217



Nov

i~ ~ ~ ~ ~ ~ ~~< I: -A, !,I-i I- ,\i,

• ~ ~ ~ ~ Z, " , I I

tr., __,_L.,2LL.V'.

~ ~ ~~L~K~L- 5j i I

.141

litii ii

*i - i, ! 7 r l

., ! ., I i /4

- - . .... ..

i, I- i I !

- Q-218



ft~ i- _

4Q I _______ 0

~41
01 z . ' _ t H_

~J~IQ-2L9



*1O

'4N'

3 
.1

Q -2 2



I.-Of

I J,

I T,

n~ _ IJJ7 -&-

m* -31

-- Iy 7 1

7h I r I "14. Q i- I \A1

Q-22 1



. . .. -....... i --'-'-'"

" ".,,

]- .'- - -€ - i _

w\1 Ail- Zi .1

I

Q-222

-'r, , : / I I \ : i I

I%, ! i "it i i I
: , 'I _V I

!I !

"-4 i' -i '

"i" -- I ' ' . ,

<.,,_Q.222



f It

1 -

Ito~

*~~~I I~ .-,I_ _ ~

Of .16
-I. -to..

IFI -e ~ i 41 [~j ~ ~ L4

irLi 31Z4Iij ~A~

iLYLILII ZIZHL - - i'

I I ~Q-223



I'r

"T- 
J .5-'.

fl , , . I -: ... 
,, _ . . ,,. .

tit

:141

i %ZQ-224.

.. , . . , -

• " .j -
I- 

V" , 1 
Kr ; , 

4 -

..
x•. , 1 . ,

i 
- I 

. I., I .! 
1 I _1 _1 

"-." ! ! 
'

.
" .I -

, 1 i II t t 
I i

S | I I | _ | I 
| | , ,t 

I

, i I .  I4ib .- ,3:"

~~~~I i , a ,,

; i i I --'1 i i , I - .- , 1

! 7 
,.- 

i i I _____,-___,_"_

-: .i " .., .-'. .,,Jl ! ,,, .t, R ,t''-', ' -,1

,. 'Q-224 "-;-LI _ I



i Vf

IX5~IT.h77It46
-

Til~

Q-22



~ !A j •i ' 1 i- -" -\ '•-

. . .. " tl 
-  

... 
-.- I . ..

• :._ • i ___"! 
T, "I. . -

" t 
_".. .-

y- "

-" 1'- . -"i ;- * . , ,- -

_:l- i ... '. . . .1

4.4

-. Q6

" -' I i I

T I 
I I

I' 4.:

" ,i t I 4
'0. . 1 " ,

I i1 
7. T t r .1--1-, 

4 
j - 1

- ! L," ' .. .
3,,

NN

Q-226



I N -A-1- ILI

.-- %4 JA yiI

K1
!~ Ii - - -t Zi~i1ZiiiV4

SINLirLL.,

Q-227



v %r

( ..l

~.(4Iv4.:A r

Ilk-

- IT

>1- iz I IIfS
N~ I

rI I

1 11

Q-228



(j

134

. . . ..~~~~ ZI i ' "

Th 4 1 [Ji-rK : ' - "'4

fAY~I 'Ti-

. I IIQI -229

i ! ! ,i ! i ,' i ,
_ __ .

III

i-)
Z- ? -- _ *-



JAL

(r

, • ,..,, ' i -.I 1- - -+t • l _! ._ - i .i . .. .

~N INQ J

, S .' - +, t I " _ + ! J - l r 4i . i + - J

____IIi,,i , : ~ I >,'

1-, . • + , i .. . ' , + 4, . , i !. . . .

| ' -, I tt ;

77<-1-I i t l~ 4 L___+ 1 .l!!ii
II+ t I,
, jIPIL.1 I ,* I

- -=--:--! - -'-4------

,1 0 4 .t-, I ,

- -v.. . \ rJ .- .- .~ - -_ - +- -t --..

.. ,___ .. . .. ____

r*r
VA " 2• tt" +-.-230 i i



'.J~, V

-. 'K- ~ K~,-4-I
-~ ~-~~y-- - '~'S~ -~

~ * K~ 1±~i

~A 4 ~ _ _ L~.

V _ _S4 LJhj~L
~ Iz~zzsL~HL

C~A~ ! _ __

LL *--~-~-

~
~ V-Li_____

* ~' i3~ILT~ - -~ L±T:~iz~'~
KY) Vi~

KTHIZ

~ V ii
_+ ~'- ~'~+l"~4~(" 1 __ jTZZ~~iK

'I III~i

* I~s AN
N L~i1'~ I

__ ~N~.
___ l~ I ~~ 1 __

* ~ ~ I -~1
II ~ rxJ~ * I

"I ~K~J \~

~ i
Ku ~ I~:j ~~r~''

I i ~

~ *,*

* ~ K~: I 1v1V4 JJ ~-1 ~-d--~~ ~
* I I -~

'I

- I t

I -~
Q-231



i r
-

1

i 
-H -w------ 

I -

t i i "

I J I -
• -i

...

- i- -• - : - i j ... ..

" " j ziJ2 jII W- L

,< " i ,I I ,.

__. 

-..
_ _, 

*.

I Iil

Q.-t32



%A
.. . ...K "' ...I ....

S i
rN' -Li.... 7_-~ Fx 7.i *---'ii "$7

s, \-I

ir _ _ _ _ ! i " .

7 [I I p.)fI _

_

SII- N, -I

f ! < I ___l~ . ..... i .. .. _ L_ _.J .t_

IfI

-Q- 
VI\

Q-233



' 11-1I 1 I I II

I ~ j~~j ~ -. TN
NI .J~j3-]\

* t-I - -

\fiQ L1

7jN> -

t~~Ji I

AlJ

''o

~~-41

-6H~ M v± Iji_
~s I I ~I'Q_-234



.i RI

, - -,.-l- A

+ .L_- :TtTL__ KL. -- -

- - ; - ' " - -<' i - - ...- - ... . .

~~t lil it , , ..

: i"¢! i L ,TLi-T

"4.- ,! IfiL"J

II ,,,! +. Ie I 14-

i \ Ii :1 I I41 . ,

Zi\

~Q-235



_~ 1i

Licl _ y; _4

Q-236 ~ FL~LL~



f I L-Z7fiEL_ - 77l

Z3c~ 4_ _ '.. Ii

-- S-Nf

10

~ -~ 
_______ _

_ C4_

I .:' 5q2l i---

____~~;---- j ~

~ -~ ~ _ Q-237



fILjk-~ I I II----.-p-

i) J1

-:-4
-fl I L22j

Q-238



$H - -'IN'

ma - -

I

.) =- ' |

-- . J. ,i"--- ,--,-. -

- ,I I ':

-I!

l ! I jt , ,

_ -a

I-'

- Q-239



bl

-4- -- \ Ii
l ' " I . . . . . '-.. , -< - - -. . -. ... ... " . " --.=

Kir .-.. ,.. V-.,

,V.. . . _ . _ . _ ..J .~

c_-, , t , 1 l, 4 J

---- I X

1 1 " 4- -

.. 7, -i

;- I -I! %a."

-0I .

" , l t ! I " " : ' '' - , ..

IJ |v~ -i - b i i~
, , , , , I , i i , , • ~ , -,

Q-240



-kI :-I-15l

'~~~VNJ I _ __ -

Itt

Q~JI

Q-4



K _-_-i
-Ai

-. ZVI

,kL. _ 

_ _

-
jL 

-

4,-

- -"---,-t!j.. <V

. A

LL-

-2I

Q -242



CL Nl V

S- I ~**~- ~ C4

Id j ~

'-4- c

4. o3lj7T

III ~tj7 _Q-243$



I- - - J-

S- -. I

ZXf4 ___ _

... . .... ' - _ 

'. -.I . _

i )

Q -2

Q-244



I -d

NJ i

L~___Ij

---I---m77~IL--- z 4-

I I

I I.'\ I44

14U

Q-245



(' ~ ~ ~ L- 4 I7-7IF~ AAzzn w~{
NA I

'1_ ___ I r- _ _-

---, .... . I -_ . _ .. .- _ _

I\ "-I- .' ''- " '" - N.. o I I I - - ' z.I - -

'J

-
II

Q-246



+ ,_ - -_-- - - -- - - - I- ; ~ 1 ~ *
- 7gz

,:f

/ I .. .-.. . . .

+ A ----

-- ii--, .- 't.i- '-.- ---I---- .. .

i'~ - . -- ,.L ' .. r -I *-

I ; 'y."  +  - --- =- ~-- +
+'  

.. -- --

I. -- - .

"XI

'I . I-. - '

la <++ --".- - - -_

II

Q-247



iNil

.4 4

t tA

!~ ~~~i Q4' _l...i.

. \V- .-

| I .. ..---- -----

._: - J I .

4.. 4

cat 

......

Q-248



Vi~

_-7*

ZA 3

- --- -Lt
-,- ,.'z

KxKIJI J4
K1  _ -- - g

V) j. *

N '

Q-249



I-- --\4- --

.1A -M

:71 K I.
.. z -

I __ -~411

\ 10uK~iS

* -*-

IQ-250



---------------------------- ~ 7Z112

__ 1- _ _

_ ~a - -~

- ~ j~ __Ij 
__ '4

,'..~ __ V __ ______

~

-

I ~ ~
- -v-U- -H

------. 4- I -~ i---- I. -. ______ ______ ______ ________

I i

H' ~cLW. .- ~ --1- - - - - - - - -- -t--.
tz~K -I'-., ~~1

~4L~k§ ~ -~
~- ii1r '

Ii~-~) ckK_
IIIJtN~~N~ -1

i

- Q-251



rj 
-

PA)~~~I I~~~§ ~~

:,7j. i7

i_

tm.. .H H_
I~All

II I

_ r4I
~__ . -~ . ~ ~L.

Q-252



IS,

_ L . 1' ji

\I1

T74-

.......................... ,

1.1 l -\

~KL~~~i-ZN

* nd

J, ~
43 _R

cs~ j

I IIQ-253



j 1 .1. ~r

I [. I-
- . I L*~liii I 1

I I -I Iii
I Ii''

. . - - I

I -IfI I I .I I I. -~ -I I. ~ I I.I i i I . I I I:1

1.1
.1 .! -.

I I II;

~ii ii
I I ~ tiiV

II

1 I__

V~ ~ ~4I2~~H K J~KI~]lK ~ ~ ~ K
~ -i

LII ~.*4 L. -~~~j\ j ~I -4

~12
I> '~ - ~'~? ~i~'I V1. ~

- I TYTiTh~

4i)~ ~j
I I I'1I I liii

Q-254 i.



t Q.2.6 Notebook 6, Sampling Purge Records
This notebook contains purge records for the monitoring wells. All wells

were purged within the prior 24 hours of being sampled. The first entry is 7
September 1988 and the last entry is 28 September 1988. One hundred
nineteen pages were used. The pages after page 61 are not numbered. Entries
were made by Peter Reimersma and Mike Roddy; the pages are not signed.
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Q.2.7 Notebook 7, Slug Test Notes
This notebook contains notes taken while the aquifer slug tests were

being performed. The first entry is 9 September 1988 and the last is 10
September 1988. Twelve pages were used plus a scratch page on the back
cover. The pages are not numbered. They are signed by John O'Brian.
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f
Q.2.8 Field Drilling Records

The following lithologic logs are the field notes on the core lithology,
sampling and HNV readings for all deep boreholes, They were recorded by
Peter Riemersma and Mike Roddy.
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ENGINEERING-SCIENCE
DRILLING RECORD PAGE OF

WELL/BORING ID: DANG!_j.;,,,3 . DRILLING STARTED: -',q

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: :-/'v? /- >

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: Noth Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: /' WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW L$. BLOWS RECOVERY

X-:k'

9"'1 So 't 0

4,-I,

t . .oo , ,- ,. + .S '. Co (7" . _&.-"

zz

I/4&4q~~/y +04'J?~o5 o~

pe -ea( 6 L0-, A'^ I-~j
-. TO -2.'.,-
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ENGINEERI N-SCIENCE
DRILLING RECORD PAGE OF

WELL/BORING ID: DANG HW.d .Wa(J DRILLING STARTED: 8-("-1#8

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: ORO01 DRILLING METHOD: "

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: .ek" E WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. $LOWS RECOVERY

-ime- ph SojoA 
VA 

I

It- /3 c4mck powde(e- "hilt asd -;5.
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE I OF

WELL/BORING ID: DANG h, r-w1 DRILLING STARTED: b-/1 -/1

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD: ,

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DIEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW L.. SLOW$ RECOVERY &- .

,,,,v.tjk ,b  1; ' ... p 0 , % c ' tf ? r " ,

iv to is At-y i _ I

1).bA1j Q-33 1.5L
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE I OF

WELL/BORING ID: DANG &.A,,b>,.- 1q',- DRILLING STARTED o-/g-/,33

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: I -/ - '

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: ) WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LI. SLOWS RECOVERY

G50'/d +, bk,,t , oy.,,. rS , a-t , ,-

( A~A

r0 s c) Ad , 4+-cl t--= -- -

-- -, -lr

Q-335-



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE OF

WELL/BORING ID: DANG13-sB-mw'q DRILLING STARTED -I- 8

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD: .

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: TPee,, Ze(3iv,. WATER LEVEL DATE:

ISIGNATURE: WATER LEVEL DATUM:*

0- 1 - ,- I-

,Ssi cl 0 -11/a

BELOWlS. ULOWSRECOlERY

/(t S it-/

5- 4. S

4(c"n A IbIIt. l, 6m.

i Q-36 sd
s-n- -k -
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE _OF

WELL/BORING ID: DANG-Z-6gl DRILLING STARTED -

LOCATION: Duluth ANGB/Duluth, Mn. DRILL!NG COMPLETED:

PROJECT NO: OR001 DRILLING METHOD: Pol'

DRILLER: North Star Drilling Co. SAMPLING METHOD: pl, -,

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: ?, .. t.o WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOOY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW IS. BLOWS RECOVERY

1oll oA -- , /s ei 1 -vt-.ih t 1o-

M'(4' lj -35"42 rec~eerj C o ,1,1 odo4{5ru.2q Y " 'Th"e
/So 1k % t OP

Ab ~~~ ~ ~ hM e-q5acc ;01g ?P'-I

f &A.e,.,,- L .Z - -9Pm G

a..~1V or~-vw

Q-3 37
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ENGINEERING -SCIENCE
DRILLING RECORD

PAGE OF_ O2

WELL/BORING ID: DANG Z- BH DRILLING STARTED -- Z-m

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: '--.-90

PROJECT NO: ORO01 DRILLING METHOD: 14.,,., _ ->.

DRILLER: North Star Drilling Co. SAMPLING METHOD: <P"''

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOW$ RECOVERY

1,'z 1  p0-2 %2oZ4 ,+ r"h,,ckce j'.-.,,.a 6 pp

~ ~ 4& ) / 0, l >-<+. k&,,,,,. CA,+ h  s

S54 /34

f1/9 //O&Ih

4r P-o"l/e 114 o I' z& Kcbl, -
,,ldS*# 4. L.Jet- I ho co r,- v'fe..A,,- -O//'"

I

I

Q
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE OF 2

WELL/BORING ID: DANG2_ MAZ DRILLING STARTED. -- 3-88

LOCATION: Duluth ANG1/Duluth, Mn. DRILLING COMPLETED: - "

PROJECT NO: OR001 DRILLING METHOD: Itf/. 5j--,.-, c",i-

DRILLER: North Star Drilling Co. SAMPLING METHOD: s?,- -

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: -P ,,_ -ke1, WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH INEET SAMPLER PERCENT LITHOLOQY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. BLOW$ RECOVERY

-.. . .. 
1178 oPP"

/ -7_;.,) 5a r a4 0,,< ,- . -°t '

(tl

,o-lz.2 u.--I K ~ ss6< ) sd_._b, < ' brow, 5O c/D'-, ~Pj. "~t'
" f ft5Isi PA.'

4m

(-339



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE ,-- OF -.

WELL/BORING ID: DANG 2- f/-2 DRILLING STARTED: -

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: ..-I- k-

PROJECT NO: OR001 DRILLING METHOD: j.,i2L S ... , ,.

DRILLER: North Star Drilling Co. SAMPLING METHOD: , -

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LI. BLOW $ RECOVERY

IL- L -6- , , ,,',, B -

'7 ~ ~ o~~swv Chu~) XbIff) rAW( PA/hf /Myv~3 ~wfyjy/

r,.4wte,,5 od/,, ,

* it~s44tz'-fA way

kOA-A 10w+. o pcf'o(cuy% odr It.6 O-~"

e',js -. Sj,,k & l c's kc'cO)fK

TD 21,!
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE OF

WELL/BORING ID: DANG..-MWIZ DRILLING STARTED q' i

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: 6-q-e
PROJECT NO: ORO01 DRILLING METHOD: ,

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: ,,, . WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. BLOW$ RECOVERX

, L &0 sa. -v,.. w ,le- _
0 /

10 ' esos a

. .e .. e PVn - , sM i C~o/o. A,'

2o,3 - c%"ored /.,./o A-,-A,k .d

TP Z'

Q-341



ENGINEERING-SCIENCE

DRILLING RECORD
PAGE ._L.I OF_._

WELL/BORING ID: DANG2- W-/13 DRILLING STARTED. 6-6-8e

LOCATION: Duluth ANGB/Duluth, Mn, DRILLING COMPLETED: *.-.

PROJECT NO: ORO01 DRILLING METHOD: 4,.tI

DRILLER: North Star Drilling Co. SAMPLING METHOD: , C..

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: P , WATER LEVEL DATE;

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOG, SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LIS. SLOW$ RECOVERY

.s W- s; 9 1450, 17"2

II

d liet wi* ~ ~ ~ S"P QJ± Pew- ~&J)~~W

5,vl ,f 0.-,4.1, S

Q-4AJ~t- -/S'
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ENGINEERING-SCIENCE
DRILLING RECORD PAGE![ OF!/

WELL/BORING ID: DANGSA- /V-077- DRILLING STARTED:

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: I/-/-

PROJECT NO: OR001 DRILLING METHOD: .

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: " . . o WATER LEVEL DATE:

ISIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOQY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. ILOW$ RECOVERY

.pe- Cl . -) 4o ,5 - A se., Itj

I,r*/e

16-185 ¢ _./ ,,. f 45 ols /4 -i je t ,1p,

Is

-,, __ ,,,,cs c;is~ c

0-343



ENGINEERING-SCIENCE

DRILLING RECORD
PAGE OF

WELL/BORING ID: DANG, 2- ,9WV3N DRILLING STARTED 8-13-88

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: S-13-19

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOOY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW L: ILOWS RECOVERY

I¢'.s-IciIoo ,, 'I;

-,blcow Savrr

r 90'

_ 0-344



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE OF

WELL/BORING ID; DANG6 - MIW3A DRILLING STARTED. -

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: 8--8°

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: - 4 . WATER LEVEL pATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCT!ON

BELOW LS. BLOW$ RECOVERY

0-5-I) A,1-'+4. ot f

5- (0. 10o°/o
/ 2s 

c Sfft- ,C,-bLI 
& S-

ciJr L1', o:) $mc.Je~l -d-t 4~
, S-, oui-ec obb% /t},1p,,

/xqm DOI/J.D q.?

_ _ _ _ _ _ _ _ _ __5





ENGINEERING-SCIENCE
DRILLING RECORD

PAGE / OF

WELL/BORING ID: DANGB 3,- M~i'Y DRILLING STARTED. -6-

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: g-/6-J38

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: l 64c'. . ,er'sm, WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOW$ RECOVERY

S~l &_.4..b,., ,,, rvdj fwo,.as5

s -(,5-. I O-.

-

.bbd, . - me s4p"

Q3
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE OF

WELL/BORING ID: DANGk" /v%,41t DRILLING STARTED.

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: -"7".

PROJECT NO: OR001 DRILLING METHOD: .

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: / .tc, Jo,/ WATER LEVEL DATE:

ISIGNATURE: f WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW L$. BLOWS RECOVERY

< ,~

-- r JO O. .-- /

f- fl- .1 $bJ t

Q-348



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE / OF/

WELL/BORING ID: DANGZ. WF'-(- DRILLING STARTED. , - / -60

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD: ,44Lw , ',., .,--

DRILLER: North Star Drilling Co. SAMPLING METHOD: sl, !,.o .-

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: Pe.' r,- -ci WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOW$ RECOVERY

4- ~ c brs1,j /

* IY"'-t~ ,w~bs C~~~A~

10-11.y

0 -"II- lq-2q 5- ,,, / ---, - F.,z" 7-os l' ' pes,,, bfi~ , n,,e,,,,,il/..

,M..,,,,, . -4 5 <, .4- 4 U d ,<,

,1"6.- A j.5 0 0 S o% t kA'A , A 
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ENGINEERING-SCIENCE

DRILLING RECORD
PAGE 1' OF

WELL/BORING ID: DANG .,wp7 DRILLING STARTED: - p

LOCATION:' Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: 1,-t7

PROJECT NO: ORO01 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: ,;/ e /,ZW,,, WATER LEVEL DATE:

I SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS, SLOWS RECOVERY

(>5 / , oj, )A oAY,

~ 4~+&ue4Me-h/c CS.

/Jo ,  PIV 0" S -"'( "7'-,v-

~#

4- --. ,,",-c ch:. ,,,/,

. 4C, , ,.

,o-+ s + X, ,.. , .;41, 5;1V-

Q-,5
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ENGINEERING-SCIENCL
DRILLING RECORD PAGE 1 OF __

WELL/BORING ID: DANGI3 t,= p DRILLING STARTED: -

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: -"{ -

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: , /QJt WATER LEVEL DATE:

SIGNATURE: 4 WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOQY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. BLOWS RECOVERY

q-( j 1.k L ,

s. +, o, -,, (s # * .,

S-cIdo %

• t~~~aeSkj " j,

L11

I

0-351



ENGINEERING-SCIENCE
DRILLING RECORD PAGE OF

WELL/BORING ID: DANG8i (WP -D DRILLING STARTED, -/6-

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGI ST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLE. PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW ,S. $LOWS RECOV[RY

t-  oo"/-/'. c yj bar0 le,/<. 5 / -, sd meo ,i L Il, A" I jv,--

Ss/p/a4a b-Pf ) 0-i' Acls/ iblcP_,6 $/c eA 1-21' AbOIJ

.n5"-I4 1111 1sf- sau le
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE 2 OFT-

WELL/BORING ID: DANGSg kI7PI DRILLING STARTED: -

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: ORO01 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

I SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. BLOWS RECOVERY

- bcco,~ iy~oi- . 1 I

t 9- 5s " it C -3l/ j 5-I c.r d

in uxL .- t PJPe-

'"33 6eJrocX

Q-353



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE 1 OF (

WELL/BORING ID: DANG36 '\,2' DRILLING STARTED: /2a/

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: b/ o/V

PROJECT NO: OR001 DRILLING METHOD: (i.i.,

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: , . WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOQY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. BLOW$ RECOVERY

r4, 4 J,.e c i t4-- 'AL/'"

4 -

TO 1

Q-354



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE 1 OF (

WELL/BORING ID: DANG 8 3 4- Z,5,'2" DRILLING STARTED: Y/2',"

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COM PLETED:

PROJECT NO: ORO01 DRILLING METHOD: [Zjo-s' .

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: , WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LI SLOW$ RECOVERY

Of ,.*, 51, So-o. "a,- ,-i ,,. ,.- yjc/ dis,- ,

I-r

TO s'-fTo 
I's-/

~Q-355



ENGINEERING-SCIENCS

DRILLING RECORD
PAGE t OF

WELL/BORING ID: DANG 131!/1,,,, 3 o DRILLING STARTED

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COM'PLETED: 9 // .s

PROJECT NO: OR001 DRILLING METHOD: -

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: /41 K.g, few WATER LEVEL DATE:

SIGNATURE: j WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. ILOW$ RECOVERY

. cvo 

4,,, 

.. v i- -

I

loot tv At 6

t €+

s ( - . " , -C

I Q- "

Q-356



ENGINEERING-SCIENCEDRILLING RECORD P

PAGE ._._OF /.._

WELL/BORING ID: DANG/2vd.j DRILLING STARTED. /./p

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD: ,

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: i/,. $ , WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. BLOW$ RECOVERY

.... c -z . , b9 f/c/ C'•

~7 -

IT-o I~iF~f ,

mmm 1 m nnnm 3 ___I__I

Q-357



ENGINEERING-SCIENCE

DRILLING RECORD
PAGE " OF

WELL/BORING ID: DANG /) . DRILLING STARTED. -/ /,i:/

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: /.,/,

PROJECT NO: OR001 DRILLING METHOD: .

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: 1/V',Ie /2ad6 WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRiPTION WELL CONSTRUCTION

BELOW LS. ILOWS RECOVERY

C)-; (Ij ~ -11 (IL) 6 ~

-I 4

~.it

r,1oJ11Ir L o a ,d- ,

TOi

Q-358



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE ( OF /IWELL/BORING ID: DANG/33Av.. DRILLING STARTED: o /.? (-S.

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: ,

PROJECT NO: OROO' DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: ,'.:-- . / r',- WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOWS RECOVERY

C)i L) 6

0 -; ' fo~o .. u .,, /,*-..

c-h. ~ 6.o.'. 4.~u~£'.-.4 HA u o.. ,.-.4

Z../. 4v L,,e S.,

70

Q-359



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE( OF

WELL/BORING iD: DANG Y A'w 3 DRILLING STARTED . / /,€'

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: '9'//'&-

PROJECT NO: ORO01 DRILLING METHOD: .

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: g S. r.,,, WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOQY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. ILOW$ RECOVERY

- / r4z ,ft (-~/&/ C)", c rk:

c-- X--.

S- 60

Q-360



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE (' oF_

WELL/BORING I'D: DANG3. j4x .3 DRILLING STARTED: -/2 ?/,-

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COM'PLETED: d 2"/ ,

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: ,WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOQY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOWS RECOVERY

0 " (o& AhC uV 'y'_,.

/-"v /4.o, e , -/w4
4V ,, ,

~7O'2 b*JdA:-,~

Q-361



ENGINEERING-SCIENCE

DRILLING RECORD
PAGE / OF

WELL/BORING ID: DANG 6/ Pw 3.. DRILLING STARTED. C¢/)c /pf

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: '/2/ -

PROJECT NO: OROO1 DRILLING METHOD: ,

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: /2i>k . WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. BLOW$ RECOVERY

-7 5- , . 41d

q I) t5

II .I

Q-362



ENGINEERING-SCIENCE
DRILLING RECORD PAGE OF

WELL/BORING ID: DANG !? / .. DRILLING STARTED ./ /s

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD: 2

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: ' d WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

ET SAMPLER PERCENT LITHOLOGY' SAMPLE DESCRIPTION WELL CONSTRUCTION
BELOW LS. BLOWS RECOVERY

0' -I . P

I~ - ur ,-<,,-. S, -c. t,

c 46

,~i T 0 i O '*

= Q-363

p L4Je=t,



ENGINEERING-SCIENCE
DRILLING RECORD PAGE 1OF

WELL/BORING ID: DANG / t.3 ,4- 3Il DRILLING STARTED.

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: ,
Fi

PROJECT NO: OR001 DRILLING METHOD: /Z,(0s,,.,,

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: /1"0 .S WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LI., ILOWI RECOVERY

- I

3 So y- sptIrccec

Q-36 4 1 .0-

Q-364



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE / OF

WELL/BORING ID: DANG _ DRILLING STARTED: 6-20-/'

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co, SAMPLING METHOD:

LOGGER: M, e. Qc, STATIC WATER LEVEL:

GEOLOGIST: /%K- ,WATER LEVEL DATE:

1SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LiTHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW ILOW $ RECOVERY

i-s )IJ)44IL 0'e6-.- S&~

ad, e1 Joeb', b lC

So- Sof'

t,-~~~ 2 oo- p,-, .,-

I0~~/,A - 11 t ;, r .

11- N

f-, 4Ai- dx pri-s e 1, Y

Q-365



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE C OF)-

WELL/BORING ID: DANG&-H-MV7-7- DRILLING STARTED: 8-zo-'IM
LOCATION: Duluth ANGB/Duluth, Mn, DRILLING COMPLETED: 6-,o-lqQ

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co, SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: 4, E WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOQY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW L$. BLOWS RECOVERY

s.. t 54Y--') b(4,.f , 1 " -1q' 10 fnL'z/,f,

Q-6

1fr4- SiI/3N0p 5rVet O r eobki M-nioal bhyiar pnc_

~~~~~). ' d r& 1 (I i

;t)laC cyers

kiecrso .22.Z ) 73232.5; Ail>

roVk' tWJ ev4b4 -- rooe

It Ile , -40'0IAA 1,& 1 .S-3

Q-366



ENGINEERING-SCIENCE
DRILLING RECORD PAGE 2,,OF "

WELL/BORING ID: DANG15- -tld2Z DRILLING STARTED S-O-9

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: e-2,0-qO6

PROJECT NO: ORO01 DRILLING METHOD: 0 fA

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPT(ON WELL CONSTRUCTION

BELOW L. ILOWS RECOVERY

'9Jr3cg

IQ-367



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE I OF?-

WELL/BORING ID: DANG6-q- h I/Z DRILLING STARTED: -- ?

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: . Apewe., v-/K a 4kJr WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOWS RECOVERY

0-5 e/% X rd s il - bad I c 4 /,A
~551 cd pcbble5 11/4-1,, ocl~e_ 51I IW

mois t '-1'

CjAy, s c J'e'c bvp brownt,we;f, /l.v !, ) 7 , ,, 1 ,- 1/ ," d Sc li$f'te '- )

cJr,t blon 5,/I L iI/~ pl.4 b/c
poj!" Av' " two / tyoc_

811"- 13'-'

o- t /c

Q-368



ENGINEERING-SCIENCE
DRILLING RECORD

PAG E 2- OF ",

WELL/BORING ID: DANGB-1-/-&V.3 DRILLING STARTED, -/86

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: -9- G8

PROJECT NO: ORO01 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: .-t, WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LIU. SLOW$ RECOVERY

s3 ~ ~~~ _ Iy , ,,.,,so.d,,, ,-m H,,/°,ttr,,

s53s
- e- (W,-

i .... .. brdw - i' I II

-39s53

Q-369



ENGINEERING-SCIENCEDRILLING RECORD PAGE OF

WELL/BORING ID: DANG6 LI -/tw 2 -f DRILLING STARTED A

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: ?'/z..i /'
PROJECT NO: OR001 'DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: ,41j< S WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. BLOWS RECOVERY

4 0 3".'[ t , ,

; )

~~~tpe44kt 4 , to-

2- - sa • f$J He ra/,

lmm~m~u~.m i- ~ - ITo 3-7' _ _ _ _ _

l Q-370



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE OF

WELL/BORING ID: DANGI2.i-WP /p DRILLING STARTED 0,0- 11

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: -'

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. BLOW$ RECOVERY

pgrku, I / O~ hi Y l,,k jo w - ( Wa b_

.4!'

5-'7 1O v/o P~'d,- be. t , ' I-,.t s/t, orA<,v,,.! 7

7-15,5 ,1at o.,,,.- 91 . e

Pc t, SWt'.'e J3A,7* W

sihbgt* sIxb0w szsm

.2,, th1f,1- I t-f- M A-, -"a

6&,,i-A ,. -ia~b 4-,ns

t-o< ct<- , I t. , s ,o, ,0), s  v

II

Q-371



I:

ENGINEERING-SCIENCE
DRILLING RECORD

PAGE OF

WELL/BORING ID: DANGj- u4P NP DRILLING STARTED, .-1i-

OCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: W-.i,-;

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOW$ RECOVERY

Q-372



ENGINEERING-SCIENCE
DRILLING RECORD PAG E i__OF

WELL/BORING ID: DANGB-q-oWP I; -s DRILLING- STARTED: s-zz-s8

LOCATION. D, uth ANGB/Duluth, Mn, DRILLING COMPLETED: -

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: ~WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. ILOW$ RECOVERY

;,,,. !. -5. I-Z..- -,

'I, -to f

IQ

~Q-373



ENGINEERING-SCIENCE
DRILLING RECORD PAGE 2_OF

WELL/BORING ID: DANG3-q -PI25 DRILLING STARTED. ,-..-

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: ,'-ZL -L

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAI 'LING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL. DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCniPTION WELL CONSTRUCTION

BELOW IS. SLOW$ RECOVERY

St"

5 ,t.>5 .. -,- 9-1o0 ..,-

Q-3'74

= = = p c 44e54 'e .= = t .t.r



ENGINEERING -SCIENCE
DRILLING RECORD

PAGE OF

WELL/BORING ID: DANG-14-N P .2-P DRILLING STARTED: 1 -,-6 d

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: ?,, WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN.I
FEET SAMPLER PERCENT LITHOLOQY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. BLOWS RECOVERY

twunb 5oiwe clay, 4bu.dA4 4 J-)' "A 10 PP

Ale3L3 500 'c1 44
25- . 3' -311.A e,

S5x I,,- k'

o.\,,f 4a.

lmmmlm m-375I I

Q-375



ENGINEERING-SCIENCE

DRILLING RECORD
PAGE ( OF

WELL/BORING ID: DANGg-q-MP 12 ) DRILLING STARTED:, -z---3

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: -Q.-,-

PROJECT NO: ORO01 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

[SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOQY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW L3. BLOWS RECOVERY

.,A .br, ia , pd.o

$51 ~ ~ A djt VejA'Ae4j oense

"b '5'", t'1. moot 1 i op -o .ofle, A 1.

mots+)~vc &sc~Gk C-416

.i c I /n o;/,

I -76

Q-376



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE 1 OF

WELL/BORING ID: DANG b --.- 1 , DRILLING STARTED, - 7-,

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co, SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: #T, I,."re. WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:
- m I ] 1I I

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOW$ RECOVERY

C 6%C&o4-1fb/ I 'c-

0o-I

/

Q-37 iL

Q-377



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE ( OF -

WELL/BORING ID: DANG(3-q-13 p DRILLING STARTED, . -Z-r"

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD: -

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: %x-E- Pn ersi rno. WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW L$. ILOWS RECOVERY

b - o...

5% 0zzz c 4, -A . y, sL

0-37

- (G- IO'

Q-378



ENGINEERING-SCIENCE
DRILLING RECORD PPAGE 2- OF 2.

w

WELL/BORING ID: DANGb- 1- 130 DRILLING STARTED. -2 2-/1?8(

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: -

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTIONBELOW I$, I$LOWSI RECOVERY

r, $--  e3I,,--

) ,6.& -1 10 15 1

-- I - - I I - I I I

Q-379



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE OF

WELL/BORING ID: DANG6-q-" DRILLING STARTED 3-23 -8

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: - L?- ca

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:
GEOLOGIST: f) -"" 5,, , WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOWS RECOVERY

o - 5" 6o V4 S ,,c1a., br,ji )'tile P 1'bSV -1 tl,,4 ,,1.1 ,,,

Fra 2. I 2. ,

5- 15 ft- ___ b6n ,,, . ab.% S' 4, - .,.,.c,' x t

,... ) browsa C'ue k- cyr. e b~d.

day) sli-dc Ct (A abu 6Ico

6-8"
d _dC t.'n, I, i-P/ , It1 ,.,

I. - MY" frti$I 15'-, ,b,, A. I- " ."

rh M 414 t, 10 isrct~, I -. [ ~~h-- - -380 , -P ,

j) r~'-3" I,-. h ,--

-, . , ni I

Q-380



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE OF

WELL/BORING ID: DANGB- WP Iq-3 DRILLING STARTED:. 8-23- 8

LOCATION: Duluth ANGB/Duluth, Mn. DR!LW._NG COMPLETED: -

PROJECT NO: OR001 DRILLING METHOD.

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: ' ... WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCEHT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTICN

BELOW LS. BLOWS RECOVERY

.O-- . ,,i 4 ~ ~ ~~ ~ k

* ~ ~ fy 100 e. , e f-,~)

/itider CItA 610i ool £Qe4- t C

6-1I

Q31 Q-381



ENGINEERING-SCIENCE
DRILLING RECORD PAGE - OF

WELL/BORING ID: DANG3--I.PP1D DRILLING STARTED: -Z3- N

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN

FEET SAMPLER PERCENT LITHOLOGY SAM PLE DESCRIPTION WELL CONSTRUCTION
BE .LO B LOWS R-COVEeY

II

Q-382



ENGINEERING-SCIENCE

DRILLING RECORD
PAGE _ OF '

WELL/BORING ID: DANG j% -, - DRILLING STARTED.

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD: IC,,i,,,

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: /,{q . / oWATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS, SLOWS RECOVERY

t ,st 1 ,,'s'

ro o

l -s" p~~c,,. .. ( pl., l es ,A
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ENGINEERING -SCIENCE
DRILLING RECORD PAGE OF

WELL/BORING ID: DANG61P4-LopiSO DRILLING STARTED, V2_3.I

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: k). / :

PROJECT NO: OR001 DRILLING METHOD: /e ,

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: /l,.K. g WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

FEFT APLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION
BELOW LS. BLOW$ RECOVERY

0 - -.d,,

P0-

S.,, ,+p.)), /*' ,)35h

Z _- I. lOU~o >.,t.,,-o,4,-,, W4,, 7sto,,q e H1.( v .y ..
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE OF

WELL/BORING ID: DANGS-9 - uJp 14 D DRILLING STARTED. 8.-/.. ,

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD: _

DRILl R: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: Pe, e/ 4,, '/.i. WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOW$ RECOVERY

•~~~ ~ -) , j, ..

'.wfW~c pe / " ' '" , dVi w .-

.i-., 5i> 01i+, M . r,, - " ,-I+ . -  a

f4ece P.zIJIe6 From 5'1 I

5oJ,.C. /;d (J.e *)/ - h.,-. + ' /" pt

Jfc..,- Fi e,

- At
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE OF

WELL/BORING ID: DANGI.-' t.ut' 16, DRILLING STARTED:. 9-1-8

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOL.C.GlIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOW$ RECOVERY

i. " , .. ..L 4 0, . Is,4 , 1 ,,. (,A .//,..

rp d

I -/ I4 1. r

L1111
Q

II
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ENGINEERING -SCIENCE
DRILLING RECORD PAE O

WELL/BORING ID: DANG 8 mwP~ IV/ DRILLING STARTED 8-8-6T,

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: J-tj

PROJECT NO: OR001 DRILLING METHOD: kh%-si

DRILL.ER: North Star Drilling Co. SAMPLING METHOD: ek'.x

LOGGER:STATIC WATER LEVEL:

GEOLOGIST: Pc'e f.- ~e 11/4 WATER LEVEL DATE:

ISIGATUR: _(WATER LEVEL DATUM:

DEPTH INI
FEET SAMPLER PERCENT LITHOLCOY. SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW L.S. BLOW$ RECOVERY

5 1 I ~ lls jsIn uer.. '~ , 1 -' jl
Ioose- crhit

ct yo sl I
- 71,dv 14,C o~iLme p 104'.t Irp19~ i ,

cI Y) Ue.. - foosC

C 53 S hiyckak &," w ia.d I

~~3') loky ;f, ,4esh1 -2p~~

co _b " J- tL

Sii~ms~i - I( 3)L1/A001 be1o
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ENGINEERING-SCIENCE 0,

DHILLING RECORD
PAGE /- OF Z-

WELL/BORING ID: DANG DRILLING STARTED: -

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: ORO01 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

[SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. *LOW$ RECOVERY

!AL h ,', ac ~m~'~i4 l,/ ~2--3 3.5 1o' k _.e_ Ila, ,n c,, .,,,,r. , , x"
/e*,5 1 "- "1 ", w,:,4 pklc , -Ipp.-

Ioc3,. ,,',, bv , ,. h It./ .

ASS o.cbblesIw

ek-,xisA re8 some QA .rsmL ,riboaL -:y

Q-3883
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HeJrc K io 4 2ff
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ENGINEERING -SCIENCE
DRILLING RECORD

PAGE i OF f

WELL/BORING ID: DANG8 MW15 (6A,,JI,,) DRILLING STARTED: _

LJCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: %-)-9t

PROJECT NO: OR001 DRILLING METHOD: ,

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. ILOW$ RECOVERY

I-1tv. z- , so_ /-5" F r ; e- - r

offer I' I.o /- c..t /o rai.n* tC ¢i

ss Z r-.4 .ccm.4uc-i0 0 er

C4'1":r. ,,,4,- ,- , s, V2- I",

F ¢:- ro , -. 5'), -- /"t'.q

hho-c'I- P"44 bl!/ 5-

60% s y ) ).Jn'hwksil-/ y"' p',..
//

I
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ENGINEERING -SCIENCE
DRILLING RECORD

PAGE 1.OF .IWELL/BORING ID: DANG 9D t-tWiI DRILLING STARTED.. eq-o-&S

LOCATION: Duluth ANG8/Duluth, Mn. DRILLING COMPLETED: ~.j ~ ~ t

PROJECT NO: ORO0l DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: j~ ~ WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOWS RECOVERY

o5 Sor,.cs z 0~ SML 06 - 2 -k 61 -

i5-ZO C ,d4 b " V, p I C.SL, At , .--f fo-

pp

ZL9~~~0-1 4re%5oec% 0~''a

a5t. B , d,4_sa/-,v j-2S somecO 3 t?.-1

Q-3Qt



ENOqNEERING-SCIENCE
DRILLING RECORD

PAGE & OF '

WELL/BORING ID: DANG6f NNv/4 DRILUNG STARTED:

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: ,

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

ISIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUC71ON

BELOW LS. PLOWS RECOVERY

770 33

SI.

JJ

I
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ENGINEERING -SCIENCE

DRILLING RECORD
PAGE t OF

WELL/BORING ID: DANG6 A41/0? S1168 DRILLING STARTED: '--10- 58

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: -

PROJECT NO: OR001 DRILLING METHOD: ,

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

FSIGATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LI. LOWS RECOVERY

s5 .d,-3 o-_ >,51-f .
3-S"'1

Cfo~~05-96)) $i n~ ka~lbb/. 8
II

jn O~.L-,~~ 5,11 in r~~ Z wI

/
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE / OFf

I - I
WELL/BORING ID: DANGS ,MWIVS DRILLING STARTED 66* ~

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: -

PROJECT NO: OR001 !DRILLING METHOD: , ,

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: Pck., E. 1£i .'ersnic WATER LEVEL DATE:

IS, SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. ILOWS RECOVERY

Ll-6"mmm1 ' 0°mmw mram m mu____ m_____I. ,v,,.<.

lip -39pp,3,-r <o , I .; S ld f a , C,q,,c.. vp 4e.

I,r'._c -, " oo

, , 3 "p e c e S
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ENGINEERING-SCIENCE
DRILLING RECORD

{ PAGE![ OF

i0

WELL/BORING ID: DANG58 i ,W i DRILLING STARTED:f-2c-'(

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: --

PROJECT NO: OROO1 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD: . _

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. BLOWS RECOVERY

9,.,d,,v. 14 [. ,,, ,. , ,
0__ __s _ ______v

{,o% ~sf;,d-Iz s; I1(t A ,',C s ,

60-IO -hki

At '-o8) Vw y g,4- ,... L.- '-- ,',- v.c,.. I,,,r.

5-1o ', F;4r,. ,Wvw. pbbles a"- 3"
s ,~ ~ ~ ~~dArc- --o d, J vctl , ? -8/s0;,,x.lY3a\ _Il? c I[

, ,core

& Q-394
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGEJ._OF

WELL/BORING ID: DANG8 f-w'Z6 DRILLING STARTEDe.-

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: OR001 DRILLING METHOD: , I.

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

[ SIGNATURE: WATER LEVEL DATUM: I
- -

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY- SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. BLOW$ RECOVERY ,

pam -dbbs &A h4 vcv '
o5 Z

/0. S" -. If . ,ji . ,t..
hr s !ck / veo da, -a/c.-, F

da4-j ,, s, 4.s

k._- , 1 - --- L - -) I l r

sr '" , --415" ,

- -,-7- Z" 4 .5% ,54m

2.0. 5"- Z3, +  ~~~...... ....- ,.I. /

44 
bi, Z, Q-9-
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I:
ENGINEERING-SCIENCE

DRILLING RECORD
PAGE JOFQ')

WELL/BORING ID: DANG8 WIJP 9 D 'DRILLING STARTED: 8-/-!RF

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: o-ti- c

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE- WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. ILOWS RECOVERY

sS('k 0 I61 b , o r '4
,,-  

I

'u Z- ",,, , aw-cs-" P"-0-" )'o

(A~

Icel

si 5w.C
4

j Y p VlLf.C44f

J181 4 -2f, W.L IL -

&..js~ SII. Lr& AA) .. So , 14
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE 2- OF -

WELL/BORING ID: DANG tP "I.0 DP'LLING STARTED g-,- ~

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: 9-/1-35

PROJECT NO: OR001 DRILLING METHOD:

I DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: .k( -o m , WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION
BELOW LS. SLOW$ RECOVERY

( _ fc y,$o e 5 I, IJ,H .b / '-c'; -

f)t1o/5 "WV~ '0115, i&,-l

I4- r~~, a so %- , - ")c -

( j s , ;,.._,- 5,,k, c... ];O O b,,, ./- ,

IIAr p..o5t

to oel. 54.,k 4,,,r)I o,, -tV

w d , .r- e - 1,? O  , ,2

ScL

-- -"-- 
19

CZ IIII-=

T" Q -397



ENGINEERING-SCIENCE

DRILLING RECORD

WELL/BORING ID: DANG S S"q s DRILLING STARTED, c--,

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: '3I-

PROJECT NO: OR001 DRILLING METHOD: po~c,(

DRILLER: North Star Drilling Co. SAMPLIN n METHOD:

LOGGER: -STATIC WATER LEVEL:

GEOLOGI ST: 1 WATER LEVEL DATE:

SIGNATURE: f WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LiTHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW I$, SLOWI RECOVERY

0_3'.~ re{ K.

day~, scifles,!#) 4*0k 1-1C,,

-i-.( p t.,.- ,".- - ,,,, ,,4
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE . OF

WELL/BORING ID: DANG6 a, Cd.o ) D,1ILLING STARTED, 8--6-913

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: -b-&

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGI ST: WATER LEVEL DATE:

INATURE: WATER LEVEL DATUM:
D P H IN I III l I

FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION
BELOW LS. BLOWS RECOVERY

t 4 , 0i z " CL

It- ) c"

I ,,,. .,. -o 121

C 4-r~Cs , ,. s .

ewn, 2

- , (4~ ~r1 to Z~~.) S0 "

___ -9 . ...r/o

~Q-399



ENGINEERING-SCIENCE
DRILLING RECORD

PAGE/ OF

WELL/BORING ID: DANG8 U)Op-JP DRILLING STARTED, 8-6-5t

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED: -..

PROJECT NO: OROOl DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOW$ RECOVERY

6-s- 4 b evifh

45.11
P14kf jeer , Mdy i 13.L5".-.10

_ !c , ~~ ~~sorm s, i ,,D ,, PL- <" < /4"°5"

~ j5 WOC~fC d fA /?'

0P4,tf ,. ojd $.r; 4 / v, ,

/ g,, froQ'.'-

r ' '-,,/'.. '.n,-

20-22 LZs 55 .. o,.f. . i ,., P

-~ Vi.- 2', vete Arml1 540 ktO

: 0
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE Z OF "

WELL/BORING ID: DANG wU I o DRILLING STARTED -6'-'>

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED:

PROJECT NO: ORO01 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM: 1
DEPTH IN
FEET SAMPLER PERCENT LITHOLOQY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. LOW$ RECOVERY

22-.5- -3Z l'

/h ,, ,...4J•..F

1.32-<. -<7, ' (" -.

2,g'' 39Z4vv- b el,,~
,- TrJ €#,-a4 I,- b. -up

ia, 3 s- 3,{ I w

s5o0e C-1Ids- q5s-  S,1(_ l ) , 1,1, I 1, < , 3, -, -' //

m4 a~tja 5v'c( tk) 1-,.e c-bbWlefc

II cd 10,5-,IY ' II d SCcd$-c "5 "O
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ENGINEERING-SCIENCE
DRILLING RECORD

PAGE 3oF3

WELL/BORING ID: DANG 5 MP 10jP DRILLING STARTED "

LOCATION: Duluth ANGB/Duluth, Mn. DRILLING COMPLETED,

PROJECT NO: OR001 DRILLING METHOD:

DRILLER: North Star Drilling Co. SAMPLING METHOD:

LOGGER: STATIC WATER LEVEL:

GEOLOGIST: WATER LEVEL DATE:

SIGNATURE: WATER LEVEL DATUM:

- m.~ - - ,,

DEPTH IN
FEET SAMPLER PERCENT LITHOLOGY SAMPLE DESCRIPTION WELL CONSTRUCTION

BELOW LS. SLOWS RECOVERY

$--,./ e-1. I X, - A j -h,,z4o 1h'I," -

picce 5

' ' .'q

*1



Q.2.9 Notebook 8, Field Team Leader Notebook No. 2
This notebook contains notes of the Field Team Leader for work done

during February, 1989. The notes are on the second ground water sampling

round at Site 10 and also contain the water level measurements taken at that
time. Seventeen pages were used. The first entry is 25 February 1989 and the

last is 28 February 1989. The pages are signed by Jo Ann Sherwin
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